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ABSTRACT 

We analysed 385 galactic spectra from the Sloan Digital Sky Survey Data Release 7 
(SDSS-DR7) that belong to the catalog of isolated pairs of galaxies by Karachentsev. 
The spectra corresponds to physical pairs of galaxies as defined by V ^ 1200 Km/s 
and a pair separation ^ 100 kpc. We search for the incidence of nuclear activity, 
both thermal (star-forming) and non-thermal -Active Galactic Nuclei (AGN)-. After 
a careful extraction of the nuclear spectra, we use diagnostic diagrams and find that 
the incidence of AGN activity is 48 % in the paired galaxies with emission lines and 
40% for the total sample (as compared to ~ 43 % and 41% respectively in a sample 
of isolated galaxies). These results remain after dissecting the effects of morphological 
type and galactic stellar mass (with only a small, non significant, enhancement of the 
AGN fraction in pairs of objects). These results suggest that weak interactions are 
not necessary or sufficient to trigger low-luminosity AGN. Since the fraction of AGN 
is predominant in early type spiral galaxies, we conclude that the role of a bulge, and 
a large gas reservoir are both essential for the triggering of nuclear activity. The most 
striking result is that type 1 galaxies are almost absent from the AGN sample. This 
result is in conflict with the Unified Model, and suggests that high accretion rates are 
essential to form the Broad Line Region in active galaxies. 
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1 INTRODUCTION 


1.1 Studying the Environment of AGN 


One of the outstanding problems in the understand¬ 
ing of the Active Galactic Nuclei (AGN) phenomenon is 
the feeding processes of the central Supermassive Black 
Hole (SMBH). The gas fueling may be driven from ex- 
tragalactic to galactic, and further to nuclear scales. 
The main proposed mechanism to induce gas inflow to 
the centre of galaxies, on the extragalactic and galac- 
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Ellison et al.l l2008l : iKnapen fc James! 2009 ). In this paper 


we address observational evidence of the role of gravitational 
interactions in inducing nuclear activity. 
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In the past 20 years several efforts have focused in the 
study of the environment of AGN, in an attempt to elu¬ 
cidate this question from an observational point of view. 
Most of the investigations have dealt with samples of 
Seyfert galaxies, because these are the closest clearly non- 
thermal dominated active nuclei. Low Ionization Nuclear 
Emission Regions (LINERs) are easy to observe, how¬ 
ever, the nat ure of the dominating emission mechanism is 
still d ebated ( Krongold_gt_alJ 2003; iGonzalez-Martm et al.l 
I 2 OO 7 I : iGonzalez-Martm et al.l |2015^ . Starburst phenomena 
(particularly circumnuclear) have also been included as 
a type (and/or part) of activity. The f irst authors to 
propo se a Starburst-AGN connection were I Perry fc DvsonI 
lll985|). An excellent rev iew on this topic can be found in 
IStorchi-Bergmaiml (l2008l ). 

The first studies of the extragalactic influence on AGN, 
were devoted to investigate the difference in the environment 
between active an d non-active galaxies , without distinguish¬ 
ing activity type, llDaharilll984 . [l9^ ). But soon it became 
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Figure 1. Morphological distribution of H« luminosity for: left; (E+E) sample, middle; (E+S) sample and right; (S+S) sample. Mean 
values of AGN Ho luminosity for the three samples are Ljfa = 2.28 X erg Lua =2.92 X ICd' erg and Ljja = 1.44 x 

led' erg respectively. 


clear that it was necessary to distinguish between type 1 and 
type 2 AGN (and even Starburst or enhanced Star Forming 
activity). More recently, the importance of making a dif¬ 
ference between close and large scale environment has be¬ 
come clear. Seminal studies were affected by the lack of clear 
sample definitions, statistical biases and also biases intro¬ 
duced by sample selection effects. All these methodological 
problems yielded contradictory results that can be found 
in the l iterat ure for over more t han 2 0 years; from IStaufferl 
lll982bl l3) to iKoulouridis et al.l ll2013l) . One of the first dis- 
cussio ns of these effects is given in iDultzin-Hacvan et al.l 
(|l999h hereafter DH99, and a detailed acc ount of these dif- 
ferent results is reviewed and analyzed bv ISorrentino et al.l 

ll2006l) . 

As more refined studies have been performed, it 
has become clear that Seyfert 2 galajdes are in interac¬ 
tion with the same frequency than Star-Forming Galax - 
ies (SFG) (iKrongold et al.ir200ll : [Storchi-BergmannI [20081) . 
while Seyfert 1 galaxies are in interaction less frequently. 
Seyfert Is are found with clo se companions compa rably as 
often as non-active galaxies llKrongold et al.ll2002l . DH99). 
The most recent studies confirm these findings considering 
only physical companions, i.e. not only from statistical con¬ 
siderations, but from actual measurements of radial veloci¬ 
ties for the neighboring galaxies (Koulouridis et al. 2006a,b). 
From a statistical point of view, Sorrentino et al. (2006) have 
made the comparison of the environment of AGN, SFG and 
normal galaxies, for a complete sample of 1829 Seyfert galax¬ 
ies (725 Syl and 1104 Sy2) and 6061 SFG from the Fourth 
Data Release (DR4) of the SDSS. This study fully con¬ 
firms t he results found by DH99 and by IKoulouridis et ahl 
ll2006allD) . The authors state that for close systems ($( 100 
kpc) they find a a higher fraction of Sy2 compared to Syl 
in agreement with DH99, moreover, the frequency of Sy2 is 
similar to that of SFGs. The most recent confirmation of this 
result comes from Villarroel & Korn (2014). At large scales 
however, there is no strong evidence of a denser environment 
for AGN comp ared t o “normal” galaxies, in ag reement with 
ISchmittI (I 2 OOII ) and IKoulouridis et al.l (l2006afl . Any differ¬ 
ence in the large-scale environment of Sy2 and Syl is more 
related to the mo rphological type of the host rather than to 
activity (see also lMarauez fc MasegoscJl2008l ). 


1.2 A Complementary Approach: Studying the 
Incidence of Nuclear Activity in Interacting 
Galaxies 


In all of the former analysis, the environment of well defined 
samples of active vs. non-active galaxies were compared. In 
the present paper we adopt a complementary approach. We 
study the incidence of nuclear activity in a well defined 
sample of interacting galaxies. We focus on the sample of 
the Catalogue of Iso lated Pairs in the Northern Hemisphere 
llKarachentsevI [l972h . In order to quantify the incidence of 
nuclear activity in the pairs of our sample, we distinguish 
three morphological pairs; 1) Elliptical plus Elliptical pair 
(E+E) considering galaxies with spheroidal morphology SO, 
2) Elliptical plus Spiral pair (E+S) and 3) Spiral plus Spiral 
pair (S+S) 


There has been efforts in the literature to asses the 
incidence of AGN in pairs of galaxies. Galaxies in ellip¬ 
tical pairs (E+E) have shown an enhancement on the 
level of recent star form ation relative to a control sam¬ 
ple of early-type galaxies (iRoeers et al.|[200^ . After a first 
stage of an encounter that triggers residual star forma¬ 
tion, a more efficient inflow of gas towards the centre 
may switch the object to an AGN phase. Thus the pos¬ 
sibility that external perturbations may enhance the fre¬ 
quency of nuclear activity a mong galaxies has been sug¬ 
gested by previous studies (iDultzin-Hacvan et al.1 1 19991: 
Krongold_et^ 2002I. 200^: Rogers et al.l 20091: Ellison et al. 


2014; Villforth. Saraiedini, fc Koekemoeil 20121 : Liu et al 
2012 ) and supported later by mid-IR spectroscopy (e.g. 
Mendoza-Castreion et al.ll2015h . 


Mixed galaxy pairs (E+S) are a unique laboratory to 
study the effect of tidal forces in triggering nuclear activ¬ 
ity because they are relatively simple systems where a gas 
rich galaxy interacts with a gas poor one. In such systems a 
clean interpretation of the origin and evolution of the fueling 
material is possible. Mixed pairs minimize the role of the rel¬ 
ative orientation and pair co mponent sp in vectors, in driving 
interaction-induced effects dKeell Il9^ ). Since the late-type 
spiral component is the primary source of gas in a mixed 
pair, it is therefore expected to be the site of all or most 
star formation and nuclear activity, although recent results 
have shown evidence of star formation and AGN activity 
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in a non- negliKible fraction of t he early type components of 
the pairs (Ide Mello et al.l[T995l . Il996l : iDomingue et al.l[2005l . 
based on IRAS data). The presence of AGN activity on the 
early type componen ts can be directly conhrmed by means 
of spectroscopic dat a (iDultzin et al.l[2008l : ICoziol et al.ll201ll : 
ISabater et al.l[2012l ). 

Previous studies, based on spiral-spiral pairs (S-l-S), 
have shown that starburst and possibl y AGN activity in 
alaxi es may be triggered by interactions. iKennicutt fc KeM 
1984! studied a sample of 56 nearby spirals in pairs vs. a 
control sample of 86 non-interacting galaxies, and found that 
interactions induce an enhancement of the level of nuclear 
activity. Furthermore, they also found a significant fraction 
of Seyfert or Seyfert-like type nuclei. However, these studies 
have searched for activity without distinguishing between 
thermal (starburst, hereafter SB) and non-thermal (prop¬ 
erly an AGN) activity. Thus they have not addressed the 
incidence of type 1 vs. type 2 AGN in pairs of galaxies. 

The incidence of AGN in groups have also been ad- 
dres sed by several authors . _ 

iMarti'nez et al.l ll2008l . l2010l ! studied compact groups of 
galaxies, consisting of associations of 4 galaxies or more with 
very high local densities in an rather isolated large scale en¬ 
vironment. A high frequency of nuclear activity is observed 
for 270 galaxies in 64 Hickson compact groups. In particu¬ 
lar it is found that among the emission line galaxies (63% 
of the whole sample), 45% show a pure AGN, 23% have a 
composite spectrum and 32% show nuclear star formation. 
In all cases, the nuclear activity is manifested as low lumi¬ 
nosity AGN and there is a statistically signifi cant deficiency 
of typ e 1 AGN as compared to field galaxies. iBitsakis et al.l 
ll2015h study the evolution of the nuclear activity and how 
it has been affected by the dense environment of the groups. 
Their analysis is based on the largest multiwavelength com¬ 
pact group sample to-date. They observe that over the past 
3 Gyr, there has been an enhancement of 15% in the number 
of the AGN-hosting late-type galaxies. This enhancement is 
accompanied by the corresponding decrease of their circum- 
nuclear star formation. These authors also show that at any 
given stellar mass, galaxies found in dynamically old groups 
are more likely to host an AGN, than those in young groups. 

When going to richer environments, such as clusters 
of galaxies, the AGN fraction decreases. However, the re¬ 
sults seem to depend on the methods to search for the 
AGNs. I n X-rays, AGNs are detected with low fraction 
(~5-8%; iMartini. Mulchaev. fc KelsonI l2007l !. with an in- 
crea sing frecuency at h igher redshift and AGN luminos¬ 
ity llMartini et al] l2013l! . In the optical IPopesso fc Biviand 
ll2006l! found a LLAGN fraction of 15 to 21%, when 
analysing SDSS spectroscopy of 324 nearby clusters. They 
report a clear increasing trend of the AGN fraction as the 
cluster velocity dispersion decreases and the merging rate in¬ 
creases. All these richness of results clearly indicates that in 
order to elucidate the exact effect of interactions on trigger¬ 
ing AGN, it is mandatory to go to systems such as isolated 
pairs of galaxies, where the effects of single galaxy-galaxy 
encounters (and the lack of further perturbations) can pro¬ 
vide a clear answer. 

In this work, we study the incidence of nuclear activity 
in a well defined sample of galaxy pairs. Host spectra galaxy 
extraction and line emission measurements have been per¬ 
formed systematically in order to make a good quantification 


of the data. We define the activity type of AGN and separate 
between Seyfert and LINER nuclei. 

In the following section we present the sample and data 
analysis (§2), where an optical classification by diagnostic 
diagrams is performed. On §3 we present our results on the 
incidence of nuclear activity. Discussion takes place on §4. 
On section 5 we present the final conclusions of this work. 
Throughout the paper, we compare our results on pairs of 
galaxies, with those of a rigorously defined sample of iso¬ 
lated galaxies (results by our group: Hernandez-Ibarra et al. 
2013, hereafter H-I13). The methods and analysis between 
H-I13 and this work are fully self-consistent, which warrants 
a direct and reliable comparison. H-I13 analyze to differ¬ 
ent samples of isolated galaxies. Throughout the paper we 
compare with the results over the sample defined with the 
catalogue of isolated galaxies (GIG; Karachentseva 1972), 
for which we obtain more reliable results (as discussed in 
H-I13). 


2 SAMPLE AND DATA ANALYSIS 

This stu dy is based on the Gatalog of Isolated Pairs of 
galaxies llKarachentsevin~972l . GPG) that contains nearly 600 
galaxy pairs. The catalogue is based on a visual search of 
the Palomar Sky Survey with 5 ^ -3°. The majority of 
the objects have high galactic latitude b ^ 20° (in order 
to av oid galactic extincti on) and magnitude limit mzw ^ 
15.7. iKarachentsevI lll972l! used a strong pair-isolation cri¬ 
terion in terms of the apparent angular separation between 
pairs (^ 100 Kpc). The criteria used to build the GPG can 
be resumed by the following relations: 

Ed- ^ 0.5aj < Ui ^ 4aj (1) 

Xi2 aj 

where j — 1,2 correspond to the pair components and i 
is the nearest neighbour, a represents the major-axis di¬ 
ameter and X the apparent separation. The overall com- 
pleteness of this catalogue ha s been estimated in ~ 90 % 
ilHernandez Toledo et al.lll999l! . 

We obtain all the available spectra for our sample from 
the Sloan Digital Sky Survey Data Release 7 (SDSS-DR7) 
dAbazaiian et al]l2009l ! . The spectra have a wavelength cov¬ 
erage from 3800-9200A and a resolution of 1800-2200 with 
a signal-noise >4 per pixel at g=20.2. We find that 99% of 
the objects in our sample have a r-magnitud brigther than 
the SDSS spectroscopic limit (r = 17.77), thus our sample 
has a high completeness. We note that in several cases, only 
one of the member of the pairs have spectroscopic data, and 
thus, only that object is included in the analysis. The to¬ 
tal sample consists of 385 galaxies for which spectral data 
is available. Tables and present the samples for 

the different types of pairs. 

We note that the SDSS spectra were taken through a 
fibre aperture of 3 arcsec in diameter (corresponding to 1.25 
kpc at a redshift of 0.02). This guarantees that the nuclear 
region of the galaxies was observed. However, the collected 
integrated spectroscopic area is large enough to include stel¬ 
lar light contamination. This contamination turns out to be 
more significant at the central parts of the galaxies as the 
spheroidal/bulge component becomes more relevant. There- 
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Figure 2. Morphological distribution of galaxies in elliptical, 
mixed and spiral pairs. Continuous red line correspond to (E+E) 
pair sample, green dashed line to (E+S) and black dotted line to 
(S+S) pair samples. 



Log (stellar mass) 

Figure 3. Mass distribution for the three subsample galaxy pairs. 
Labels like in Fig. 2. 



Log (stellar mass) 


Figure 4. AGN fraction of galaxies as a function of stellar mass. 
AGN are show as blue empty circles. Errors in y-direction are the 
standard deviation per bin and the “error bars” in x-direction 
denote the range of mass in each bin. 


fore, in order to obtain a reliable nuclear classification based 
on the emission lines it is mandatory to subtract the stel¬ 
lar contribution. We applied t he princip a l com ponent anal¬ 
ysis (PCA) method following iHao et ^ (l2005f) to subtract 
this contribution. We used their first 8 eigenspectra from 
their low redshift range. These eigenspectra are the result¬ 
ing eigenvectors of a PCA analysis applied to a sample of 
high S/N spectra of non-emission galaxies. In addition, as 
they pointed out, we included two more components, an A 
star spectrum accounting for the possible presence of post- 
starburst features and a power-law to take into account the 
possible existence of a non-thermal component. The anal¬ 
ysis is performed for all the spectra of our sample and it 
consists on a multiple regression of each spectrum to a lin¬ 
ear combination of the 8 eigenspectra plus the two additional 
components. Previously to the fit each galaxy spectrum was 
moved to zero redshift which is the one of the template li¬ 
brary. We also masked all those regions where emission lines 
may appear since the quality of the fit lies on the matching 
of the continua. Once the regression is performed, the direct 
subtraction of the resulting fit to the original (z=0) spec¬ 
trum provides us with a pure emission line spectrum where 
all the underlying absorption components and eventually a 
non thermal component of the continuum are removed. 

With a clean emission line spectrum at hand, we focused 
in measuring the intensity of the 7 strongest emission lines: 
H/3, [O III] A5007, [O i] A6300, Ha, [N ii] A6584 and [S ii] 
AA6717,31. We consider clear line detections those features 
with a signal to noise ratio (S/N)^ 3. In our measurements, 
we were careful to distinguish between intrinsic no detected 
emission (to a given flux limit) and a lack of detectability 
related to low S/N data. For this purpose, we set a threshold 
of 10®* erg s“^ in the Ha luminosity. We consider galaxies 
below this threshold as true non-emission objects (according 
to our results, the probability that a galaxy with such low 
Ha luminosity is an AGN is less than 2%, which gives high 
robustness to our results). Objects with no detected lines, 
but a 3 (T upper limit larger than this threshold in the Ha 
line are not included in the results, as it is not clear whether 
these are no-emission line galaxies, or just objects with poor 
data quality. In this way a systematic and self-consistent 
luminosity limited analysis is warranted. The distribution 
of morphology and Ha luminosity of our sample (presented 
for each morphological pair type) are presented in Fig. 1. 

From our 385 spectra, 63 are true non-emission objects, 
9 do not have all the 7 emission lines detected with a sig¬ 
nificance above 3 a, 4 have problems with the host galaxy 
spectra subtraction, and 1 does not have the optic fibre in 
the galaxy centre. Objects with detections below 3 cr, with¬ 
out good subtraction and with the fibre off the center were 
not included in this work (14 objects). 

Fluxes were calculated with the Sherpa software 
(http://cxc.cfa.harvard.edu/sherpa/) which comes in the 
CIAO distribution, http://cxc.harvard.edu/ciao/. This pro¬ 
gram fits emission lines with Gaussians. 

We evaluated the line intensities using two methods to 
fit the lines (see full description in H-I13). The first one con¬ 
sisted in constraining the width and velocity to the same 
value in our fits for two separated groups of lines, forbid¬ 
den and permitted. Therefore, these fits included four free 
parameters in our models: the width and velocity of the 
forbidden and the permitted lines. An additional free pa- 
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rameter for each line in the model was the intensity. The 
second method constrains the width and velocity for all the 
detected lines (independently of whether they were permit¬ 
ted or forbidden) to have the same value (i.e. only two free 
parameters to model all lines) plus an additional free pa¬ 
rameter for the intensity of each line. Our results show that 
both methods are equivalent without any substantial differ¬ 
ence. We report here the emission line intensities obtained 
with the second method that has less free parameters. We 
note that for those objects where a broad component was 
required in addition to the narrow one, an individual broad 
Gaussian was fitted with fully independent free parameters. 

Figs. 2 and 3 show the morphological type and mass 
distributions respectively for the galaxies in the three sub¬ 
samples of galaxy pairs. In Fig. 4 we show the AGN and HII 
activity fraction versus the logarithm of stellar mass per bin, 
derived for our entire sample. 


2.1 Optical classification 

The opti cal classification was performed using diagnostic d i- 
agrams ll Baldwin et al.lIl98ll : IVeilleux fc Osterbrodd Il987ll . 
Using the 7 emission lines measured, diagnostic diagrams 
were constructed with the aid of line ratios [O iii]/H/3, [N 
ii]/Ha, [S ii]/Ha and [O i]/Ha. 

We based our activity type classification on the ([N 
ii]/Ha) versus ([O iii]/H/3) diagnostic diagram (hereafter [N 
ii] diagram), which is the main diagnostic to distinguish ob¬ 
jects with different nature. However, we have used the ([S 
iiJ/Ha) versus ([O iii]/H/9) diagnostic diagram (hereafter 
[S ii] diagram) to separate between star-forming galaxies, 
Seyfert galaxies and LINERs. We have chose to do this, 
rather than using the Schawinski et al. (2007) diagnostic 
over the [N ii] diagram in order to keep the results of this 
work consistent with those by H-I13. We note, nevertheless, 
that the [N ii] and [S ii] diagrams give consistent results. We 
do not use the the ([O i]/Ha) versus ([O iii]/H/I) diagnos¬ 
tic diagram (hereafter [O i] diagram) to classify our objects, 
considering the relative weakness of this line. However, we 
keep the results based [O i] diagram throughout the paper 
for completeness. We further notice that we consider AGN 
all objects meeting the requirements described above, and a 
large fraction of these may be LINERs. Thus, some of these 
objects might be powered by other processes rather than 
accretion (§1). 

In Eigure 5, we present diagnostic diagrams for the 
(E-l-E) pair sample. Panel (a) shows the [N ii] diagram. We 
define different regions to separate galaxies with an AGN, 
composite galaxies (whose ionization fractions contain con¬ 
tributions from both an AGN and star formation processes), 
and star forming galaxies (we do not distinguish starburst 
from star forming galaxies, as this would require a robust 
measurement of the st ar formation rate). W e use the “max¬ 
imum starburst line” dKewlev et ahll^OOll . hereafter KeOl), 
to separate galaxies with an AGN from star forming ob¬ 
jects (green_dashed_JrneJri_Fig. 5a), and the empirical line 
from iKauffmann et al.l ll2003l . hereafter Ka03) to distinguish 
between pure star forming galaxies from AGN-star-forming 
composite objects (continuous red line). Galaxies between 
the two classification lines are the composite objects, mean¬ 
ing that they contain metal-rich stellar population and AGN 


features in their spectra. They consist of a circumnuclear 
star forming region surrounding a Seyfert or LINER nucleus. 

Panel (b) presents the[S ii] diagram, that as explained 
above, was used to separate between star-forming galaxies, 
Seyfert galaxies and LINERs. The green line corre sponds to 
KeOl. The dashed blue line dKewlev et al.l [20061 . hereafter 
Ke06) separates AGN activity between Seyfert and LINER 
. On this diagram, objects above KeOl line can be Seyfert 
objects (above Ke06 line) or LINERs (objects below Ke06 
line). Panel (c) shows the [O i] diagram. 

Pig. 6, shows the [N ii], [S ii] and [O i] diagrams for 
the (E-l-S) pair sample. Similarly Figs. 7, 8, and 9 show the 
[N ii], [S ii] and [O i] diagnostic diagrams for the (S-l-S) 
pair sample. In all these plots, we use different symbols to 
identify galaxies with different morphological classification 
to study the distribution of AGN among every Hubble type. 

In this work, we consider composite galaxies as AGN, 
because they require a non-thermal continuum component 
to produce the level of ionization detected in their lines, that 
indicates the presence of (low) accretion rates into black 
holes. This is further supported by the fact that composite 
galaxies present a X-ray hard emission, and are considered 
AGN in othe r types of diagnostic diagrams such as the TBT 
diagram fsee iTrouille et ani201lll . 


2.2 Morphological Classification 

As mentioned earlier, we check the morphological classifica¬ 
tion of the galaxies in our sample. In a few cases the mor¬ 
phology was changed from that in the literature. These are 
outlined below. We find that KPG 466B is clearly a spiral 
in the Sloan image and thus is considered in the (S-l-S) sam¬ 
ple. According to NED, KPG 167A has elliptical type, but 
a spiral structure is evident from the Sloan image. KPG 
167B belongs to the Sb type according NED, yet it can 
be clearly seen as an elliptical in the SDSS. KPG 466A 
presents emission lines with a double component, in both 
the permitted and forbidden lines. This might be due to 
a circumgalactic ring that can be clearly distinguished in 
the Sloan image. Finally, the morphological classification of 
K PG 419A was obtained from a surface photometry study 
by iFranco-Balderas et af] ll2004h in order to avoid the exis¬ 
tent ambiguity between NED, SIMBAD and HYPERLEDA 
data. We further checked the morphology of our galaxies 
with those classifications in the Galaxy Zoo (Lintott et al. 
2008) and in the Nair & Abraham (2010) samples. As de¬ 
scribed in Lintott et al. (2008), we only used the morpho¬ 
logical classifications of Galaxy Zoo with >80% confidence. 
However, only a fraction of our galaxies were available in 
those catalogs (250 in Galaxy Zoo and 120 in Nair & Abra¬ 
ham, with 118 being common). Comparing these classifica¬ 
tions with the ones we use in the paper, we find an agreement 
for > 75 ±4% of the ellipticals and SOs, and ~ 95 ±4% of the 
Spirals. Interestingly, when comparing the classifications of 
Galaxy Zoo and Nair & Abraham for our 118 galaxies they 
have in common, we find they disagree in about 10% of them 
(with a larger disagreement in early types), thus stressing 
the difficulty of classifying the morphologies of galaxies us¬ 
ing various methods. 
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Figure 5. Diagnostic diagrams of galaxies in (E+E) pairs, (a) The [N ll] diagnostic diagram, (b) The [S ll] diagnostic diagram, (c) 
The [O l] diagnostic diagram. Blue dashed line represents Seyfert/LINER line. Elliptical galaxies can be seen on filled gray triangles, 
lenticular on green crosses and the black crosses down on the right represents the mean error data. 



Figure 6. The [N ll] diagnostic diagram for (E+S) pair sample. Morphological classification is show to every object, elliptical galaxies 
can be seen on filled gray triangles, lenticular on green crosses, Sa on blue asterisks, Sb red squares with point. Sc filled cyan squares 
and Sm yellow pentagons. Mean error data are represented by the black cross down at right. 


2.3 Stellar Mass of the Galaxies in the Samples 

The stellar masses were calculated using the formula de¬ 
scribed in Bell et al. (2003, ApJS 149, 289). In this case 
we have used 2MASS K-band fluxes (thus, arc = —0.283, 
bif = 0.091), since they probe the old stellar populations 
which contribute the most to the stellar mass of galaxies. 
For the color parameter, we have used the u’-r’ colors of 
the SDSS. The distribution of the redshift in our galaxies is 
0.00052<z<0.0491 (thus they are local). Since we are using 
2MASS K-band to constrain the stellar mass of the galaxies, 
there is no need to scale to total fluxes from SDSS. We also 
note that at this band the extinction from dust is minimum. 
We cross-correlate our stellar masses with those presented in 
SDSS DRIO (the 97.5 percentile total stellar masses) which 
were estimated using the method described in Kauffmann 
et al. (2003). Since Bell et al. (2003) is using a Salpeter 
IMF and Kauffmann et al. (2003) is using Krupa IMF, we 
multiply the second by a factor of 1.5 to convert them into 
Salpeter. Stellar masses calculated with both methods are 
very similar and they display a dispersion of O.lSdex (Bell 
et al. reports an expected scatter of 0.1-0.2dex). However, 


towards stellar masses lower than lO*^® Mq, there is a sys¬ 
tematic overestimation of the Bell et al. (2003) method by 
0.35dex. This difference could originate from the different 
calibrations in the estimators, but has a negligible effect in 
our results. 


3 RESULTS 

Tables 1 to 3, show our results using the [N ii] diagnostic 
diagram for the (E-l-E), (E-l-S), and (S-l-S) pairs of galax¬ 
ies, respectively. These Tables present the fraction of AGN, 
composite, and star formation objects as a function of mor¬ 
phological type. The type of nuclear activity (LINER or 
Seyfert), obtained with the [S ii] and [O i] diagnostic dia¬ 
grams for the different samples of paired galaxies, are shown 
in Tables 4, 5, and 6. Finally, Table 7 summarizes our main 
findings in an easy and comparative way, showing the frac¬ 
tion of AGN as a function of morphological type of each 
object for our three samples of pairs. In this Table we also 
present the results from the sample of isolated galaxies by 
H-I13, for comparison. 
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Figure 7. Diagnostic diagram [N ii] for galaxies in (S+S) pairs. 


Table 1. Morphology distribution and incidence of nuclear activity in (E+E) pair sub-sample derived from [N ii] BPT diagnostic 
diagram. 




Galaxies with Emission lines 


Total sample 


M.T. 

Total 

Star-forming 

Comp 

AGN+Comp 

Total 

Star-forming 

Comp 

AGN+Comp 

E 

18 

5(28%) 

3(17%) 

13(72%) 

41 

5(12%) 

3(7%) 

13(32%) 

SO 

7 

2(29%) 

1(14%) 

5(71%) 

14 

2(14%) 

1(7%) 

5(36%) 

Total 

25 

7(28%) 

4(16%) 

18(72%) 

55 

7(13%) 

4(7%) 

18(33%) 


Table 2. Morphology distribution and incidence of nuclear activity in 

(E+S) pair sub-sample derived from [N ii] BPT diagnostic diagram, 



Galaxies with Emission lines 


Total sample 


M.T. 

Total 

Star-forming 

Comp 

AGN+Comp 

Total 

Star-forming 

Comp 

AGN+Comp 

E 

21 

5(24%) 

0(0%) 

16(76%) 

33 

5(15%) 

0(%) 

16(48%) 

SO 

13 

3(23%) 

3(23%) 

10(77%) 

19 

3(16%) 

3(16%) 

10+%) 

Sa 

10 

4(40%) 

3(30%) 

6(60%) 

13 

4(31%) 

3(23%) 

6(46%) 

Sb 

21 

8(38%) 

6(29%) 

13(62%) 

21 

8(38%) 

6(29%) 

13(62%) 

Sc 

11 

8(73%) 

3(27%) 

3(27%) 

11 

8(73%) 

3(27%) 

3(27%) 

Sm 

2 

2(100%) 

0(0%) 

0(0%) 

2 

2(100%) 

0(0%) 

0(0%) 

Total 

78 

30(38%) 

15(19%) 

48(62%) 

99 

30(30%) 

15(15%) 

48(48%) 
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Figure 8. Diagnostic diagram [S ll] for galaxies in (S+S) pairs. 


Table 3. 


Morphology distribution and incidence of nuclear activity in (S+S) pair sub-sample derived from [N ll] BPT diagnostic diagram. 




Galaxies with Emission lines 


Total sample 


M.T. 

Total 

Star-forming 

Comp 

AGN-hComp 

Total 

Star-forming 

Comp 

AGN-^Comp 

Sa 

60 

22(37%) 

12(20%) 

36(60%) 

65 

22(34%) 

12(18%) 

36(55%) 

Sb 

92 

54(59%) 

16(17%) 

38(41%) 

97 

54(56%) 

16(16%) 

38(39%) 

Sc 

39 

33(85%) 

6(15%) 

6(15%) 

40 

33(83%) 

6(15%) 

6(15%) 

Sm 

12 

11(92%) 

1(8%) 

1(8%) 

12 

11(92%) 

1(8%) 

1(8%) 

Total 

203 

120(59%) 

35(17%) 

83(40%) 

214 

120(56%) 

35(16%) 

83(39%) 


Our results indicate that 48% of the emission line galax¬ 
ies in pairs show the presence of nuclear (non-thermal) activ¬ 
ity. When galaxies that do not show emission lines (accord¬ 
ing to the quantitative definition given in §2) are included 
in the calculations, this frequency decreases to 40%. We can 
compare this incidence with the sample of isolated galax¬ 
ies by H-I13. Isolated objects with emission lines present 
nuclear activity in ~ 43% of the cases, and ~41% for the to¬ 
tal sample (again, including non-emission galaxies; we note 
here that the dehnition of non-emission galaxies follows a 
self-consistent approach in this paper and in H-I13). This 
difference is clearly not statistically significant, indicating 
that interactions are not a sufficient condition in producing 
nuclear activity. However, it is important to note that these 
results are based on our complete sample, and kind of inter¬ 
action in the pairs (S+S, E+E, or E+S), as well as morpho¬ 
logical and mass distributions among the different samples 


are different. Thus, the results on the total sample might be 
leaded by these different properties. One of the aims of the 
present work is precisely to separate these different effects. 

Table 7 presents our results as a function of type of 
interaction for the different morphological classihcation of 
the objects. It can be observed that late type galaxies in 
(S+S) pairs have similar frequency of AGN than isolated 
galaxies. However, spirals in (E+S) pairs type galaxies have 
a frequency ~10 % larger than (S+S) and isolated galaxies. 
These results do not change if only galaxies with emission 
lines or the total samples are considered. The difference be¬ 
tween the (E+S) pairs and the isolated and (S+S) pairs is of 
the order of the Poisson error in the measurements (10%), 
so not significative. As can be observed in the Table, the 
difference is mainly driven by the larger fraction of AGN in 
Sb galaxies that are members of the (E+S) pairs, that host 
an AGN 15-20% more often than Sb galaxies in the other 
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Figure 9. Diagnostic diagram [O l] for galaxies in (S+S) pairs. 


Table 4. Incidence type of nuclear activity for different morphologies from [S ll] and [O l] diagnostic diagrams for (E+E) sample. 


[S ll] Diagram [O l] Diagram 


M.T. 

Total 

AGN 

Seyfert 

LINER 

Total 

AGN 

Seyfert 

LINER 

E 

18 

12(67%) 

2(11%) 

10(56%) 

18 

10(56%) 

5(50%) 

5(50%) 

SO 

7 

5(71%) 

0(0%) 

5(100%) 

7 

5(71%) 

1(20%) 

4(80%) 

Total 

25 

17(68%) 

2(12%) 

15(88%) 

25 

15(60%) 

6(40%) 

9(60%) 


groups. However, due to the smaller number statistics, the 
Poisson error on this sample is similar to the difference. Ob¬ 
serving at early type galaxies with emission lines in (E+S) 
and (E+E) pairs, we can observe that they have a high frac¬ 
tion of AGN in their nuclei, but comparable with the fre¬ 
quency observed in isolated galaxies. When galaxies without 
emission features are considered, the fraction decreases, but 
remains similar among the samples, with the only difference 
that galaxies in (E+E) pairs seem to have a ~ 2 (t (17-18%) 
smaller fraction of active galaxies. 

Overall, it is clear from Table 7 that the main factor in 
the presence of AGN in galaxies is the morphological type. If 
only emission line objects are considered, Early type galax¬ 
ies have the largest fraction, decreasing monotonically as 
the galaxies are of later type. However, when all objects are 
taken into account, the fraction of AGN in early types de¬ 
creases, and the largest fraction of AGN are found in Sa and 
Sb galaxies. 


As shown by H-I13 the mass of the galaxies is another 
dominant factor in determining the AGN fraction in galax¬ 
ies. We find the same trend in our samples of paired galaxies. 
As can be seen in Figure 4, for galaxies with masses larger 
than the fraction of galaxies hosting an active 

nucleus raises above 50%. For masses larger than IO^^Mq, 
nearly all objects have an AGN component. Given that there 
is some relation between the morphological and the mass dis¬ 
tributions in galaxy samples this result is not entirely sur¬ 
prising. However, there is more to it than this simple link 
between morphology and mass. A direct comparison (inde¬ 
pendent on morphology) suggests that paired galaxies in 
massive objects tend to host AGN more often than isolated 
galaxies at a single mass value, as observed in Figure 10. 
However, when one takes into account both the morphology 
and mass distribution in the samples this strong difference 
vanishes. This is observed in Figure 11, where the fraction of 
AGN is plotted for early and late type galaxies (as function 
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Table 5. Incidence type of nuclear activity for different morphologies from [S ll] and [O l] diagnostic diagrams for (E+S) sample. 


[S ll] Diagram [O l] Diagram 


M.T. 

Total 

AGN 

Seyfert 

LINER 

Total 

AGN 

Seyfert 

LINER 

E 

21 

16(76%) 

5(31%) 

11(69%) 

21 

16(76%) 

10(63%) 

6(37%) 

SO 

13 

9(69%) 

2(22%) 

7(78%) 

13 

8(62%) 

5(63%) 

3(37%) 

Sa 

10 

4(40%) 

1(25%) 

3(75%) 

10 

3(30%) 

1(33%) 

2(67%) 

Sb 

21 

7(33%) 

2(29%) 

5(71%) 

21 

9(43%) 

5(56%) 

4(44%) 

Sc 

11 

0(0%) 

0(0%) 

0(0%) 

11 

0(0%) 

0(0%) 

0(0%) 

Sm 

2 

0(0%) 

0(0%) 

0(0%) 

2 

(0%) 

0(0%) 

0(0%) 

Total 

78 

36(46%) 

10(28%) 

26(72%) 

78 

36(46%) 

21(58%) 

15(42%) 


Table 6. Incidence type of nuclear activity for different morphologies from [S ll] and [O l] diagnostic diagrams for (S+S) sample. 


[S ll] Diagram [O l] Diagram 


M.T. 

Total 

AGN 

Seyfert 

LINER 

Total 

AGN 

Seyfert 

LINER 

Sa 

60 

29(48%) 

7(24%) 

22(76%) 

60 

31(52%) 

18(58%) 

13(42%) 

Sb 

92 

30(33%) 

13(43%) 

17(57%) 

92 

23(25%) 

10(43%) 

13(57%) 

Sc 

39 

5(13%) 

4(80%) 

1(20%) 

39 

2(5%) 

2(100%) 

0(0%) 

Sm 

12 

1(8%) 

1(100%) 

0(0%) 

12 

(0%) 

0(0%) 

0(0%) 

Total 

203 

69(34%) 

29(42%) 

40(58%) 

203 

56(28%) 

30(54%) 

26(46%) 


of type of interaction) for the total sample and for objects 
with masses 10^° °Mq and 10 ^°'®Mq. For this plot, only ob¬ 
jects with emission lines are considered, and to avoid small 
number statistics, all spirals have been grouped as Late type 
objects, while E and SO have been gronped as early type. It is 
clear from this Figure, that any differences in AGN fraction 
for late type objects are of the 10% (similar to the error), 
and that early type objects show strikingly the same fraction 
independently of the environment and type of interaction. 
In fact, from this plot it is clear that early type galaxies 
showing emission lines are almost all AGN, and this frac¬ 
tion decreases towards later types. We note however, that 
when galaxies without emission lines are considered, early 
type galaxies show a lower fraction of AGN when compared 
to later types (as found for the entire sample), even at high 
masses. 

The most striking result in our analysis is that in all 
the 385 revised spectra, only 4 objects present AGN type 1 
activity, which represents 1% of the sample. This result 
does not seems to support the unified model at least in its 
simpler version. 


4 DISCUSSION 

We have made a comparison of the incidence of nuclear ac¬ 
tivity in a sample of paired galaxies with the incidence in a 
sample of isolated galaxies. All our samples were analyzed 
in a homogeneous and consistent way. This comparison has 
been done separating according to morphological types and 
stellar masses. 

Our results confirm that there is a link between mor¬ 
phology and nuclear activity. When galaxies with and with¬ 
out emission lines are considered (the entire samples), early 
type spirals host the larger fractions of AGN. The incidence 
of activity shows a growing distribution from E to Sb mor¬ 
phological types, decreasing sharply for later types. When 



Log (stellar mass) 


Figure 10. Comparison between fraction of AGN in pairs and 
AGN isolated galaxies as function of stellar mass. AGN in pairs 
are represented by (blue) filled circles and AGN isolated objects 
by (red) crosses. Errors in the y-direction are the standard de¬ 
viation per bin and errors in x-direction simply denote the full 
range of mass in each bin. A different slope is remarkable above 
10^® solar masses between AGN in pairs and AGN in isolated 
systems. However, such slope might be the result of the different 
morphological mixes in both samples. 


only galaxies with emission lines are considered, the inci¬ 
dence of AGN activity in Elliptical and Spheroidal galaxies 
is particularly large (around -^75 %, almost all LINERs). 
This incidence is similar in both isolated and paired galax¬ 
ies. This means that if an early type galaxy shows emission 
lines, it is very likely that it hosts nuclear activity. For spi¬ 
ral galaxies with emission lines (both paired and isolated), 
the incidence of AGN activity (versus star forming objects) 
decreases gradually form early to late type galaxies, in other 
words, as the size of the bulge decreases. Similar results 
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Figure 11. Fraction of AGN, considering only galaxies with emission lines, in the different type of pairs and in isolated galaxies as 
a function of morphological type for three different ranges of mass: (Left) All galaxies; (Center) Galaxies with mass > IO^^Mq; and 
(Right) Galaxies with mass > IO^’^'^Mq. No significant excess of AGN in interacting galaxies is observed when galaxies with similar 
masses and morphologies are considered. 


have been foun d bvl Varela et al.l (l2004l):ICoziol et all ll201ll) : 
ISabater et al.l ll2012l) : Hernandez-Ibarra et al.l ( 20121 ). 

The fraction of AGN in spirals can be readily under¬ 
stood considering that both the presence of a dominant 
bulge and a large reservoir of gas are required to canalize 
gas and feed a supermasive black hole (SMBH). The large 
fraction of AGN in Ellipticals when only emission line ob¬ 
jects are taken into account may be explained from the fact 
that, when these galaxies have some supply of gas (either 
its own, or accreted from the companion), it can reach the 
inner regions easily and feed the SMBH (rather than stop 
in the way to the center and produce star formation). When 
non-emission line galaxies are also considered, the fraction 
of AGN in early types decreases significantly, since there 
is a larger number of non-emitting sources in this samples, 
considering that in early galaxies there is negligible ongoing 
star formation. The fraction of Seyfert nuclei increases from 
early to late types. Only 4% of the galaxies in (E-l-E) pairs 
host a Seyfert nuclei (~ 12% of the AGN in (E-l-E) pairs). 
However, the fraction of Seyfert nuclei rises to ~ 10% in 
(E-bS) pairs (~ 28% of the AGN in this kind of pairs), and 
to ~ 14% in (S-bS) systems (~ 42% of the AGN in (s-bS) 
pairs). These trends may result from the limited supply of 
material in early type objects. 

A striking and surprising result is that isolated and 
paired galaxies yield similar levels of nuclear activity inci¬ 
dence, with only marginal indication for an enhancement 
in interacting, late type objects. The lack of differences ap¬ 
pears to be independent of mass. This suggests that this 
type of relatively weak (i.e. tidal) interaction between low 
luminosity galaxies is not a dominant triggering force of nu¬ 
clear activity, at least, for low luminosity AGN (LLAGN), 
as the ones found in the pairs of galaxies and in isolated ob¬ 
jects. Although there is clear evidence that more luminous 
AGN can be triggered by interactions (see §1), the latter are 
clearly not a sufficient condition for the onset of a SMBH. 
Perhaps, stronger gravitational interactions (such as a very 
close encounter and of course mergers) are needed for grav¬ 
itational triggering of activity. 

Interactions are not a necessary condition either for the 
existence of these LLAGN, since the fraction of isolated 


galaxies hosting such a nucleus is large and comparable to 
pairs of galaxies. Taken at face value, our results indicate 
that, although non-axysimetric perturbations (such as bars 
or interactions) are important in AGN triggering, the exact 
necessary and sufficient processes to form an active galaxy 
(either of high or low luminosity) remain a mystery. Over¬ 
all, these results indicate that secular evolution processes 
(see H-I13) can trigger/maintain low luminosity AGN ac¬ 
tivity, and as such might be important in some processes of 
the galaxy. However, as discussed by H-I13, AGN with such 
low luminosities and accretion rates ( 0.001 — 10 “® M 0 /yr ) 
galaxies cannot grow their central black holes through these 
low-level activity, nor can they evolve from one type of ob¬ 
ject to another. 


Perhaps, the more relevant result from this work is the 
fact that out of the 150 AGN galaxies in pairs, only 4 have 
(albeit a small) broad component: We find one 1.9 Sy, two 
1.8 Sy and one 1.5 Sy. Not even one type 1 Sy. This result is 
at odd s with the simple st formulation of the unified model 
(UM) (lAntonuccilll993l ). which takes into account orienta¬ 
tion and obscuration effects only. An evolutionary scheme, 
on the other hand, may explain this result. A Seyfert 1 may 
require as much as 1 Gyr after an interaction to appear 
(Krongold et al. 2002). In this case, an interaction may trig¬ 
ger first a circumnuclear starburst, and subsequently non- 
thermal nuclear activity. Such scheme could explain the lack 
of type 1 nucleus in these pairs of galaxies, considering that 
there has not been enough time for the Sy 1 nucleus to ap¬ 
pear. However, the lack of enhancement in the fraction of 
AGN in the pairs of galaxies, when compared to isolated 
objects, would require that we are seeing these pairs on its 
initial approach. Whether this is the case or not, our results 
are consistent with the idea that the BLR in active galaxies 
can only be formed at higher luminosities/accretion rates 
(e.g. Nicastro 2000, Elitzur & Ho 2009). 
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Table 7. Incidence of nuclear activity for the different morphological types as a function of pair morphology derived from [N ll] BPT 
diagnostic diagram. 




Fraction of AGN (including composite objects) 

in Early Type 

Galaxies 





Galaxies with 

Emission lines 



Total 

sample 


M.T. 

E+E 

E+S 

S+S 

Isolated 

E+E 

E+S 

S+S 

Isolated 

E 

13/18 (72%) 

16/21 (76%) 

- 

10/14 (71%) 

13/41 (32%) 

16/33 (48%) 

- 

10/23 (43%) 

SO 

5/7 (71%) 

10/13 (77%) 

- 

21/30 (70%) 

5/14 (36%) 

10/19 (53%) 

- 

21/38 (55%) 

Total 

18/25 (72%) 

26/34 (76%) 

- 

31/44 (70%) 

18/55 (33%) 

26/52 (50%) 

- 

31/61 (51%) 



Fraction 

of AGN (including composite objects) 

in Late Type ' 

Galaxies 





Galaxies with 

Emission lines 



Total 

sample 


M.T. 

E+E 

E+S 

S+S 

Isolated 

E+E 

E+S 

S+S 

Isolated 

Sa 

- 

6/10 (60%) 

36/60 (60%) 

25/38 (66%) 

- 

6/13 (46%) 

36/65 (55%) 

25/38 (66%) 

Sb 

- 

13/21 (62%) 

38/92 (41%) 

55/122 (45%) 

- 

13/21 (62%) 

38/97 (39%) 

55/124 (44%) 

Sc 

- 

3/11 (27%) 

6/39 (15%) 

37/124 (30%) 

- 

3/11 (27%) 

6/40 (39%) 

37/124 (30%) 

Sm 

- 

0/2 (0%) 

1/12 (8%) 

2/20 (10%) 

- 

0/2 (0%) 

1/12 (8%) 

2/20 (10%) 

Total 

- 

22/44 (50%) 

81/203 (40%) 

119/304 (39%) 

- 

22/47 (47%) 

81/214 (38%) 

119/306 (39%) 



Fraction of AGN (including composite objects) in the Pair S 

amples 





Galaxies with 

Emission lines 



Total 

sample 



E+E 

E+S 

S+S 

Isolated 

E+E 

E+S 

S+S 

Isolated 

Total 

18/25 (72%) 

48/78 (62%) 

81/203 (40%) 

150/348 (43%) 

18/55 (33%) 

48/99 (48%) 

81/214 (38%) 

150/367 (41%) 




Total Fraction of AGN in Pairs vs. Isolated Samples 






Galaxies with 

Emission lines 



Total 

sample 



Galaxies 

in Pairs 

Isolated Galaxies 

Galaxies 

) in Pairs 

Isolated Galaxies 

Total 

147/306(48%) 

150/348 (43%) 

147/368(40%) 

150/367 (41%) 
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Table Al. Logarithm intensities ratios and their errors for (E+E) sample. 


Object 

M.T.^ 

LOG([N II]/Ha) 

L0G([0 in]/H/3) 

LOG([S iil/Ho) 

L0G([0 i]/Ha) 

Type 

Elliptical 

KPG145B 

E 

0.1852 ± 0.0233 

0.1772 ± 0.0714 

0.2792 ± 0.0292 

-0.7272 

± 

0.0758 

LINER 

KPG170B 

E 

0.1994 ± 0.0698 

0.0503 ± 0.1249 

0.2482 ± 0.0792 

-0.8132 

± 

0.2803 

LINER 

KPG192B 

E 

0.3005 ± 0.0333 

0.2032 ± 0.1058 

0.2222 ± 0.0445 

-0.4733 

± 

0.0740 

LINER 

KPG204A 

E 

-0.6887 ± 0.0087 

-0.2983 ± 0.0685 

-0.5590 ± 0.0159 

-1.6857 

± 

0.0682 

Star-forming 

KPG223A 

E 

0.3833 ± 0.0353 

-0.0495 ± 0.0947 

0.1936 ± 0.0389 

-0.5300 

± 

0.0684 

LINER 

KPG235B 

E 

0.2970 ± 0.0240 

-0.0619 ± 0.0803 

-0.1959 ± 0.0396 

-1.1057 

± 

0.1250 

Sy2 

KPG238A 

E 

-0.0985 ± 0.0713 

-0.1181 ± 0.1809 

-0.3106 ± 0.1496 

-1.3532 

± 

0.6396 

AGN 

KPG238B 

E 

-0.2778 ± 0.0091 

0.1318 ± 0.0065 

-1.0212 ± 0.0210 

-1.3708 

± 

0.0233 

AGN* 

KPG361B 

E 

0.1256 ± 0.0889 

0.1128 ± 0.2682 

0.0330 ± 0.1426 

-1.0029 

± 

0.5114 

S-L 

KPG372B 

E 

-0.0923 ± 0.0071 

-0.4935 ± 0.0085 

-0.3473 ± 0.0071 

-1.6329 

± 

0.0191 

Star-forming 

KPG373A 

E 

0.5639 ± 0.0450 

0.2682 ± 0.1039 

0.1240 ± 0.0695 

-0.6585 

± 

0.1421 

S-L 

KPG399A 

E 

0.6728 ± 0.0459 

0.3764 ± 0.2281 

0.2738 ± 0.0657 

-0.6724 

± 

0.1656 

S-L 

KPG454A 

E 

-0.7423 ± 0.0065 

-0.4240 ± 0.0199 

-0.4600 ± 0.0078 

-1.8731 

± 

0.0401 

Star-forming 

KPG454B 

E 

-0.1145 ± 0.0110 

-0.4070 ± 0.0196 

-0.3490 ± 0.0133 

-1.7599 

± 

0.0843 

Star-forming 

KPG489A 

E 

-0.3270 ± 0.2184 

0.1827 ± 0.2343 

0.3003 ± 0.2657 

-0.1871 

± 

0.3307 

LINER 

KPG489B 

E 

-0.0934 ± 0.0477 

-0.0634 ± 0.1344 

-0.0082 ± 0.0654 

-1.5781 

± 

0.7487 

AGN 

KPG510B 

E 

0.1006 ± 0.0070 

0.9620 ± 0.0095 

-0.2733 ± 0.0095 

-1.0261 

± 

0.0205 

Syl.8 

KPG600B 

E 

-0.1817 ± 0.0169 

-0.4024 ± 0.0415 

-0.2919 ± 0.0217 

-1.5216 

± 

0.1035 

Star-forming 

Spheroidal 









KPG184B 

SO 

0.4740 ± 0.0313 

0.3984 ± 0.1213 

0.2363 ± 0.0469 

-0.6619 ± 0.1102 

LINER 

KPG208A 

SO 

0.4751 ± 0.0102 

-0.3961 ± 0.0124 

-0.1139 ± 0.0107 

-0.5039 ± 0.0093 

Syl.5 

KPG208B 

SO 

-0.1639 ± 0.0068 

-0.6217 ± 0.0095 

-0.4434 ± 0.0073 

-1.8897 ± 0.0319 

Star-forming 

KPG277B 

SBO 

0.1127 ± 0.0388 

0.2444 ± 0.1296 

0.1511 ± 0.0584 

-0.8281 ± 0.1667 

LINER 

KPG359A 

SBO 

0.4238 ± 0.0893 

-0.2928 ± 0.2166 

0.0869 ± 0.0805 

-0.7440 ± 0.1854 

S-L 

KPG431B 

SO 

-0.4124 ± 0.0725 

0.1635 ± 0.3280 

0.3248 ± 0.0841 

-1.8051 ± 2.5943 

AGN 

KPG492A 

SO 

1.6559 ± 0.0812 

0.4975 ± - 

0.5138 ± 0.0994 

-0.3183 ± 0.1803 

S-L 


^M.T.- Morphological Type. 

'AGN classification denotes those galaxies that are AGN according to the [N II] diagrams but not to the [S II] and/or [O I]. 
^L-S classification means that galaxies fall in the separation line for Seyfert and LINER, according to [S II] and [O I] diagrams. 
*Type with weak broad component in permitted lines. Seyfert quiantitative classification according to iwinkieH asaan 


APPENDIX A: SAMPLES OF (E+E), (E+S), 
AND (S+S) PAIRS 

Tables [Xli.rAfe. and 1X3 present the samples for the different 
types of pairs. 
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Table A2. Logarithm intensities ratios and their errors for (E+S) sample. 


Object 

M.T.^ 

LOG([N ii]/Ha) 

L0G([0 iii]/H/3) 

LOG([S iil/Ho) 

L0G([0 i]/Ha) 

Type 

Eliptical 

KPG055A 

E 

0.4993 

± 

0.1027 

1.0842 ± 0.8013 

0.4597 ± 0.1329 

-0.9006 + 0.9222 

S-L 

KPG089B 

E 

0.3029 

± 

0.0896 

0.7262 ± 0.4881 

0.0451 ± 0.1716 

-0.4415 + 0.2174 

S-L 

KPG091B 

E 

0.4149 

± 

0.0881 

0.1889 ± 0.1558 

0.3686 ± 0.1197 

-1.0699 + 1.2131 

AGN 

KPG144B 

E 

-0.4333 

± 

0.0086 

-0.7456 ± 0.0294 

-0.5566 ± 0.0130 

-1.8652 + 0.0627 

Star-forming 

KPG155A 

E 

-0.6479 

± 

0.0128 

0.0830 ± 0.0188 

-0.4416 ± 0.0158 

-1.3675 + 0.0876 

Star-forming 

KPG167A 

E 

0.3963 

± 

0.0562 

0.2965 ± 0.1364 

0.2132 ± 0.0893 

-0.7086 + 0.2628 

LINER 

KPG197B 

E 

0.1071 

± 

0.1254 

0.5876 ± 0.5488 

-0.0212 ± 0.2225 

-1.3599 + 1.8493 

AGN 

KPG198B 

E 

0.2118 

± 

0.0666 

0.4295 ± 0.1479 

0.1489+ 0.0988 

-1.0428 + 0.73956 

AGN 

KPG244A 

E 

0.2472 

± 

0.1071 

0.9321 ± 0.5472 

0.0682 + 0.1872 

-0.3952 + 0.2798 

S-L 

KPG254B 

E 

0.1830 

± 

0.1103 

0.7963 ± 0.6008 

0.1519 + 0.1599 

-0.5364 + 0.3098 

S-L 

KPG260B 

E 

-0.0098 

± 

0.0491 

0.5369 ± 0.1214 

-0.0516 + 0.0798 

-0.7262 + 0.1743 

S-L 

KPG339B 

E 

0.3400 

± 

0.1271 

0.4900 ± 0.2531 

-0.4000 + 0.5529 

-0.6500 + 0.7326 

S-L 

KPG363A 

E 

-0.1500 

± 

0.0048 

0.3900 ± 0.0100 

-0.2062 + 0.0053 

-1.1900 + 0.0286 

Sy2 

KPG383A 

E 

-0.0589 

± 

0.0253 

0.1041 ± 0.0549 

0.0646 + 0.0323 

-0.6045 + 0.0432 

LINER 

KPG394A 

E 

-0.5482 

± 

0.0103 

-0.3162 ± 0.0199 

-0.4843 + 0.0135 

-1.7759 + 0.1200 

Star-forming 

KPG412B 

E 

0.0100 

± 

0.0861 

0.3000 ± 0.5584 

-0.3400 + 0.2379 

-0.5900 + 0.1510 

AGN 

KPG414B 

E 

-1.0658 

± 

0.0064 

0.5854 ± 0.0050 

-0.8526 + 0.0075 

-1.9263 + 0.3964 

Star-forming 

KPG432A 

E/SO 

0.1500 

± 

0.1628 

0.6500 ± 0.2518 

-0.0800 + 0.3282 

-0.79 + 1.3913 

AGN 

KPG466B 

E/SO 

-0.2432 

± 

0.0054 

-0.5659 ± 0.0156 

-0.5076 + 0.0082 

-1.4698 + 0.0223 

AGN 

KPG494B 

E 

-0.5027 

± 

0.0065 

0.0234 ± 0.0087 

-0.6204 + 0.0094 

-1.7156 + 0.1363 

Star-forming 

KPG565A 

E 

0.0575 

± 

0.1217 

0.3907+ 0.1637 

0.1120 + 0.1654 

-1.0119 + 0.6625 

S-L 

Spheroidal 











KPG006A 

SO 

-0.4195 

± 

0.0048 

-0.7951 ± 0.0234 

-0.6294 + 0.0084 

-1.7974 

+ 

0.0364 

Star-forming 

KPG062A 

SO/a 

0.2940 

± 

0.0327 

0.6557 ± 0.1096 

0.1072 + 0.0540 

-0.4205 

+ 

0.0758 

LINER 

KPG162A 

SO 

0.0361 

± 

0.0650 

0.3679 ± 0.1335 

0.1669 + 0.0810 

-0.5131 

+ 

0.1451 

LINER 

KPG231A 

SO 

-0.1258 

± 

0.0148 

-0.1432 ± 0.0520 

-0.3094 + 0.0275 

-1.1732 

+ 

0.0599 

AGN 

KPG243B 

SO 

-0.2481 

± 

0.0124 

-0.2337 ± 0.0358 

-0.4167 + 0.0220 

-1.2459 

+ 

0.0583 

AGN 

KPG269A 

SO 

-0.3083 

± 

0.0240 

-0.0619 ± 0.0434 

-0.1174 + 0.0289 

-0.6155 

+ 

0.0305 

LINER 

KPG275B 

SO 

-0.3729 

± 

0.0071 

-0.6161 ± 0.0192 

-0.5494 + 0.0106 

-1.7735 

+ 

0.0488 

Star-forming 

KPG304A 

SO 

-0.0882 

± 

0.0262 

0.0342 ± 0.1529 

-0.2112 + 0.0514 

-1.5169 

+ 

0.3948 

AGN 

KPG317B 

SO 

-0.1411 

± 

0.0318 

-0.0846 ± 0.0741 

-0.1459 + 0.0495 

-1.1398 

+ 

0.1709 

AGN 

KPG345B 

SO/a 

0.1580 

± 

0.0438 

0.4055 ± 0.2242 

-0.1401 + 0.0953 

-1.0692 

+ 

0.2704 

S-L 

KPG374A 

SO 

0.2022 

± 

0.0470 

0.8882 ± 0.1197 

0.2350 + 0.0630 

-0.5566 

+ 

0.2465 

S-L 

KPG392A 

SO 

0.2696 

± 

0.0880 

1.0135 ± 0.6311 

0.1277 + 0.1462 

-0.6750 

+ 

0.4153 

S-L 

KPG402B 

SO 

-0.0239 

± 

0.0353 

0.3299 ± 0.0950 

-0.0300 + 0.0542 

-1.2199 

+ 

0.3090 

AGN 

KPG408A 

SO 

0.0200 

± 

0.0732 

0.6000 ± -0.2100 

-0.2200 + 0.1651 

-0.9400 

+ 

0.4780 

S-L 

KPG436A 

Sa 

SO 

-0.4464 

± 

0.0115 

-0.8387 ± 0.0711 

-0.6157 + 0.0222 

-0.9604 

+ 

0.2130 

Star-forming 

KPG055B 

Sa 

-0.4164 

± 

0.0355 

-0.7504 ± 0.2962 

-0.8892 + 0.1335 

-1.6462 

+ 

0.3224 

Star-forming 

KPG188A 

Sa 

-0.3864 

± 

0.0080 

-0.6397 ± 0.0235 

-0.5991 + 0.0130 

-2.0507 

+ 

0.1187 

Star-forming 

KPG197A 

Sa 

0.3868 

± 

0.1200 

0.0900 ± 0.1292 

0.3765 + 0.1596 

-0.8110 

+ 

1.1059 

AGN 

KPG199B 

Sa 

-0.3736 

± 

0.0231 

-0.4916 ± 0.1184 

-0.4074 + 0.0370 

-1.6238 

+ 

0.2468 

Star-forming 

KPG239B 

Sa 

0.2471 

± 

0.0812 

-0.0440 ± 0.1153 

0.1137 + 0.1344 

-0.6385 

+ 

0.3831 

LINER 

KPG260A 

Sa 

0.2989 

± 

0.0445 

0.2197 ± 0.0947 

0.2112 + 0.0657 

-0.6162 

+ 

0.1726 

LINER 

KPG284A 

Sa 

-0.0451 

± 

0.0223 

-0.0490 ± 0.0966 

-0.2627 + 0.0448 

-1.1747 

+ 

0.1157 

AGN 

KPG303B 

Sa 

0.2100 

± 

0.1207 

0.7600 ± -0.6208 

-0.2500 + 0.3488 

-0.8100 

+ 

0.6206 

Sy2 

KPG317A 

Sab 

0.0313 

± 

0.0566 

0.0050 ± -0.2062 

-0.6094 + 0.2568 

-0.8377 

+ 

0.2280 

AGN 

KPG402A 

Sab 

-0.5588 

± 

0.0195 

-0.0488 ± 0.0470 

-0.3656 + 0.0251 

-1.3444 

+ 

0.0987 

Star-forming 

KPG439B 

Sa 

-0.2339 

± 

0.0068 

-0.3203 ± 0.0247 

-0.5447 + 0.0126 

-2.0767 

+ 

0.0270 

AGN 

KPG548A 

Sa 

0.1074 

± 

0.0315 

0.3850 ± 0.0636 

0.1196 + 0.0437 

-1.7587 

+ 

0.0811 

AGN 

KPG466A 

Sb 

Sa 

-0.6200 

± 

0.0098 

0.6000 ± -0.2100 

-0.1500 + 0.0122 

-0.6300 

+ 

0.0300 

S-L 

KPG089A 

Sb 

-0.4280 ± 0.0063 

-0.3958 ± 0.0129 

-0.5371 + 0.0090 

-1.7760 

+ 

0.0579 

Star-forming 

KPG148A 

Sb 

-0.7930 ± 0.0076 

0.1195 ± 0.0094 

-0.6847 + 0.0094 

-1.9934 

+ 

0.1879 

Star-forming 

KPG162B 

Sb 

-0.2290 ± 0.0278 

-0.1913 ± 0.0809 

-0.3094 + 0.0494 

-1.7259 

+ 

0.4955 

AGN 

KPG202B 

Sb 

0.3768 ± 0.0374 

1.0828 ± 0.2444 

0.2005 + 0.0582 

-0.5370 

+ 

0.1209 

S-L 

KPG229B 

Sb 

-0.4275 ± 0.0133 

-0.5682 ± 0.0579 

-0.6502 + 0.0274 

-1.7358 

+ 

0.1053 

Star-forming 
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Table A2 (cont’d) 


Object 

M.T.^ 

LOG([N ii]/Ha) 

L0G([0 iii]/Hd) 

LOG([S ii]/Ha) 

L0G([0 i]/Ho) 

Type 

KPG243A 

Sb 

-0.2517 ± 0.0125 

0.9063 ± 0.0179 

-0.3040 ± 0.0191 

-1.2366 

± 

0.2450 

Sy2 

KPG248B 

Sb 

-0.0132 ± 0.0176 

0.2765 ± 0.0935 

-0.2094 ± 0.0349 

-1.0981 

± 

0.1070 

S-L 

KPG254A 

Sbab 

0.1189 ± 0.0062 

1.0848 ± 0.0092 

-0.2198 ± 0.0098 

-0.7999 

± 

0.0984 

Sy2 

KPG269B 

Sb 

-0.5115 ± 0.0073 

-0.3156 ± 0.0140 

-0.5588 ± 0.0101 

-1.7537 

± 

0.0710 

Star-forming 

KPG339A 

Sb 

-0.5009 ± 0.0144 

-0.9664 ± 0.1302 

-0.5756 ± 0.0244 

-1.5262 

± 

0.0801 

Star-forming 

KPG345A 

Sbs(dm) 

-0.6208 ± 0.0266 

-0.1099 ± 0.0559 

-0.2803 ± 0.0271 

-1.1642 

± 

0.1137 

Star-forming 

KPG374B 

Sbc 

-0.4636 ± 0.0162 

-0.6559 ± 0.1089 

-0.5556 ± 0.0298 

-1.6522 

± 

0.1230 

Star-forming 

KPG392B 

Sb 

-0.1453 ± 0.0412 

0.3090 ± 0.0698 

-0.1000 ± 0.0604 

-0.9476 

± 

0.2024 

S-L 

KPG408B 

Sb 

-0.5318 ± 0.0276 

-0.0493 ± 0.0680 

-0.2616 ± 0.0306 

-1.2143 

± 

0.1363 

Star-forming 

KPG416A 

Sb 

-0.4165 ± 0.0079 

-0.7686 ± 0.0294 

-0.6609 ± 0.0129 

-2.0159 

± 

0.0828 

Star-forming 

KPG419A 

SBb 

-0.0400 ± 0.0073 

1.0000 ± -0.2100 

-0.1400 ± 0.0082 

-0.8800 

± 

0.0654 

Syl.9 

KPG432B 

Sb 

-0.5281 ± 0.0183 

-0.8646 ± 0.1123 

-0.5979 ± 0.0308 

-0.8139 

± 

0.6375 

Star-forming 

KPG436B 

Sb 

-0.3351 ± 0.0260 

-0.2282 ± 0.1648 

-0.5081 ± 0.0554 

-2.3363 

± 

0.1890 

Star-forming 

KPG484B 

Sb 

-0.4621 ± 0.0242 

-0.5690 ± 0.1357 

-0.6541 ± 0.0586 

-1.3153 

± 

0.5506 

Star-forming 

KPG494A 

Sbc 

-0.2737 ± 0.0106 

-0.4524 ± 0.0416 

-0.4959 ± 0.0207 

-0.6307 

± 

0.1096 

AGN 

KPG497B 

Sb 

0.2149 ± 0.0372 

0.1282 ± 0.1041 

0.2410 ± 0.0495 

-1.9189 

± 

0.2746 

AGN 

KPG558A 

Sb 

-0.3820 ± 0.0216 

-0.5685 ± 0.1345 

-0.5350 ± 0.0464 

-1.8762 

± 

2.0941 

Star-forming 

KPG565B 

Sc 

Sb 

-0.5528 ± 0.0163 

-0.2266 ± 0.0389 

-0.4436 ± 0.0215 

-0.5792 

± 

0.1180 

Star-forming 

KPG058A 

Sc 

-0.2334 ± 0.0200 

-0.3081 ± 0.1289 

-0.3386 ± 0.0395 

-1.2968 ± 0.1063 

AGN 

KPG287A 

Sc 

-0.4494 ± 0.0290 

-0.7093 ± 0.2075 

-0.5882 ± 0.0640 

-1.7455 ± 0.4297 

Star-forming 

KPG314B 

Sc 

-0.4574 ± 0.0225 

-0.6110 ± 0.1444 

-0.2951 ± 0.0290 

-1.2424 ± 0.0949 

Star-forming 

KPG353A 

Sc 

-0.6103 ± 0.0155 

-0.9310 ± 0.1019 

-0.8004 ± 0.0309 

-2.1018 ± 0.2166 

Star-forming 

KPG407A 

Sc 

-0.1260 ± 0.0093 

0.1290 ± 0.0184 

-0.4357 ± 0.0173 

-1.3858 ± 0.0731 

AGN 

KPG412A 

Sc 

-0.3194 ± 0.0167 

-0.2700 ± 0.0974 

-0.4120 ± 0.0315 

-1.3003 ± 0.0892 

Star-forming 

KPG464B 

Sm 

Sc 

-0.3634 ± 0.0338 

-0.6033 ± 0.2548 

-0.6392 ± 0.0926 

-1.4960 ± 0.1895 

Star-forming 

KPG198A 

Sm 

-0.6659 ± 0.0053 

0.0858 ± 0.0066 

-0.6191 ± 0.0066 

-1.6593 ± 0.0651 

Star-forming 

KPG414A 

Sm 

-0.7539 ± 0.0291 

0.1398 ± 0.0340 

-0.3100 ± 0.0247 

-1.4477 ± 0.2577 

Star-forming 


^M.T.- Morphological Type. 

'AGN classification denotes those galaxies that are AGN according to the [N II] diagrams but not to the [S II] and/or [O I]. 
^L-S classification means that galaxies fall in the separation line for Seyfert and LINER, according to [S II] and [O I] diagrams. 
*Type with weak broad component in permitted lines. Seyfert quiantitative classification according to 41^93) • 
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Table A3. Logarithm intensities ratios and their errors for (S+S) sample. 


Object M.T.^^ LOG([N ii]/Ha) L0G([0 iii]/H/3) LOG([S ii]/Hq:) L0G([0 i]/Ha) Type 


Sa 


KPG052B 

SBa 

-0.0227 ± 

0.0390 

0.3490 

± 0.0996 

0.1075 

± 

0.0491 

-0.7634 

± 

0.1161 

LINER 

KPG161A 

Sa 

-0.5634 ± 

0.0375 

0.0263 

± 0.0066 

-0.5587 

± 

0.0491 

-1.6507 

± 

0.0301 

Star-forming 

KPG174B 

Sab 

0.2549 ± 

0.0612 

0.2078 

± 0.0900 

0.1152 

± 

0.0763 

-0.8191 

± 

0.1435 

LINER 

KPG185B 

Sab 

-0.2759 ± 

0.0069 

-0.2778 

± 0.0168 

-0.5190 

± 

0.0130 

-1.6973 

± 

0.0616 

AGN 

KPG190B 

Sab 

0.1749 ± 

0.0543 

0.3164 

± 0.1391 

0.0379 

± 

0.0914 

-0.7517 

± 

0.2010 

LINER 

KPG201A 

Sa 

0.4490 ± 

0.0698 

1.4683 

± 1.8727 

0.4423 

± 

0.0912 

-0.3428 

± 

0.1627 

S-L 

KPG211A 

Sa 

0.4428 ± 

0.0748 

0.7200 

± 0.2252 

0.1979 

± 

0.1218 

-0.5703 

± 

0.1677 

LINER 

KPG213B 

Sa 

0.3444 ± 

0.0579 

0.2904 

± 0.1466 

0.2517 

± 

0.0891 

-0.4891 

± 

0.1528 

LINER 

KPG215A 

Sab 

-0.1434 ± 

0.0328 

0.0360 

± 0.1589 

-0.2980 

± 

0.0655 

-1.4753 

± 

0.3560 

LINER 

KPG220B 

SBa 

-0.1989 ± 

0.0099 

-0.2887 

± 0.0302 

-0.3935 

± 

0.0168 

-1.3904 

± 

0.0502 

AGN 

KPG222A 

Sa 

-0.8551 ± 

0.0166 

0.2688 

± 0.0138 

-0.4264 

± 

0.0146 

-1.3003 

± 

0.0321 

Star-forming 

KPG226A 

Sa 

-0.3940 ± 

0.0285 

-0.4566 

± 0.0566 

-0.6650 

± 

0.0497 

-1.7715 

± 

0.1479 

Star-forming 

KPG228A 

Sa 

0.6609 ± 

0.0571 

0.9678 

± 0.4890 

0.5192 

± 

0.0759 

-0.5400 

± 

0.1937 

LINER 

KPG241B 

Sab 

0.2447 ± 

0.0812 

0.2500 

± 0.1807 

-0.0550 

± 

0.1654 

-0.9701 

± 

0.4729 

LINER 

KPG246A 

Sa 

-0.2320 ± 

0.0315 

-0.1986 

± 0.1405 

-0.3219 

± 

0.0585 

-1.0657 

± 

0.1296 

AGN 

KPG252A 

Sa 

-0.3869 ± 

0.0086 

-0.3767 

± 0.0242 

-0.4692 

± 

0.0130 

-1.4058 

± 

0.0306 

Star-forming 

KPG255A 

Sab 

-0.5744 ± 

0.0633 

0.0659 

± 0.1759 

-0.2047 

± 

0.0573 

-1.1323 

± 

0.2016 

Star-forming 

KPG257B 

Sab 

-0.3510 ± 

0.0424 

-0.4617 

± 0.1430 

-0.3507 

± 

0.0626 

-1.3867 

± 

0.1455 

Star-forming 

KPG265B 

Sa 

-0.5187 ± 

0.0063 

-0.2686 

± 0.0157 

-0.4742 

± 

0.0083 

-1.7040 

± 

0.0328 

Star-forming 

KPG266A 

Sab 

0.2197 ± 

0.0233 

0.2318 

± 0.0660 

0.0383 

± 

0.0383 

-0.6966 

± 

0.0718 

LINER 

KPG270A 

Sab 

-0.3889 ± 

0.0286 

-0.6248 

± 0.1815 

-0.5075 

± 

0.0526 

-1.8829 

± 

0.5054 

Star-forming 

KPG285A 

Sab 

0.1228 ± 

0.0315 

0.3531 

± 0.1212 

0.0166 

± 

0.0511 

-1.0220 

± 

0.1804 

LINER 

KPG289B 

Sa 

-0.5191 ± 

0.0108 

-0.8371 

± 0.0614 

-0.8041 

± 

0.0242 

-1.7303 

± 

0.0709 

Star-forming 

KPG312B 

SO 

0.0515 ± 

0.0162 

-0.0333 

± 0.0438 

-0.3137 

± 

0.0367 

-1.0605 

± 

0.0770 

AGN 

KPG318A 

Sa 

-0.0607 ± 

0.0213 

0.1645 

± 0.0371 

-0.2907 

± 

0.0402 

-1.3473 

± 

0.1531 

S-L 

KPG327A 

so/a 

0.1601 ± 

0.0569 

0.5441 

± 0.1769 

0.0906 

± 

0.0883 

-0.8800 

± 

0.2621 

LINER 

KPG327B 

so/a 

-0.3217 ± 

0.0079 

-0.6363 

± 0.0345 

-0.5507 

± 

0.0141 

-1.6678 

± 

0.0495 

Star-forming 

KPG337A 

SABa 

0.0719 ± 

0.0000 

1.3675 

± 1.9245 

-0.3788 

± 

0.0559 

-0.7109 

± 

0.0000 

Sy2 

KPG342A 

Sa 

-0.5285 ± 

0.0085 

-0.3034 

± 0.0160 

-0.5119 

± 

0.0118 

-1.8031 

± 

0.0491 

Star-forming 

KPG348A 

Sa 

-0.1799 ± 

0.0124 

0.0827 

± 0.0168 

-0.1113 

± 

0.0146 

-1.0213 

± 

0.0319 

AGN* 

KPG349B 

SABm 

-0.2769 ± 

0.0287 

-0.3732 

± 0.1181 

-0.2745 

± 

0.0429 

-1.0415 

± 

0.0947 

AGN 

KPG355A 

so/a 

-0.2799 ± 

0.0102 

-0.0799 

± 0.0338 

-0.3937 

± 

0.0173 

-1.5822 

± 

0.0717 

AGN 

KPG360A 

Sab 

0.1978 ± 

0.0842 

0.6304 

± 0.1412 

0.2513 

± 

0.1100 

-0.4534 

± 

0.1876 

LINER 

KPG366A 

so/a 

-0.3838 ± 

0.0145 

-0.5970 

± 0.0743 

-0.5617 

± 

0.0291 

-1.7457 

± 

0.1496 

Star-forming 

KPG368A 

Sa 

-0.0668 ± 

0.0168 

0.7033 

± 0.0284 

-0.2514 

± 

0.0306 

-0.9945 

± 

0.0627 

Sy2 

KPG369B 

Sab 

-0.3745 ± 

0.0043 

0.0370 

± 0.0046 

-0.6268 

± 

0.0061 

-1.5678 

± 

0.0101 

AGN 

KPG384A 

SABd 

-1.2366 ± 

0.0395 

0.4807 

± 0.0155 

-0.6179 

± 

0.0234 

-1.8310 

± 

0.1430 

Star-forming 

KPG385A 

Sab 

-0.2753 ± 

0.0144 

-0.1326 

± 0.0389 

-0.3423 

± 

0.0224 

-1.0884 

± 

0.0442 

AGN* 

KPG395B 

Sa 

-0.4141 ± 

0.0192 

-0.5530 

± 0.1063 

-0.5156 

± 

0.0351 

-1.7811 

± 

0.2259 

Star-forming 

KPG400B 

Sa 

-0.4082 ± 

0.0112 

-0.7861 

± 0.0539 

-0.5737 

± 

0.0192 

-1.8396 

± 

0.1003 

Star-forming 

KPG413A 

Sa 

0.1181 ± 

0.0441 

0.3457 

± 0.0734 

0.1669 

± 

0.0605 

-0.7199 

± 

0.1441 

LINER 

KPG423A 

Sab 

-0.2772 ± 

0.0156 

-0.3584 

± 0.0750 

-0.6121 

± 

0.0392 

-1.4676 

± 

0.1124 

AGN 

KPG425A 

SBa 

-0.4318 ± 

0.0080 

-0.5628 

± 0.0166 

-0.5251 

± 

0.0114 

-1.8760 

± 

0.0501 

Star-forming 

KPG425B 

so/a 

-0.0411 ± 

0.0260 

0.8092 

± 0.0597 

-0.1732 

± 

0.0475 

-1.2296 

± 

0.1709 

Sy2 

KPG437B 

Sab 

-0.1406 ± 

0.0056 

0.8404 

± 0.0079 

-0.5234 

± 

0.0099 

-1.3326 

± 

0.0184 

Sy2 

KPG447A 

Sa 

-0.3622 ± 

0.0120 

-0.4357 

± 0.0390 

-0.4910 

± 

0.0198 

-1.7377 

± 

0.0999 

Star-forming 

KPG449B 

Sab 

-0.1371 ± 

0.0189 

-0.1516 

± 0.0570 

-0.2620 

± 

0.0316 

-1.1676 

± 

0.0897 

AGN 

KPG455A 

Sa 

0.3636 ± 

0.0750 

0.9361 ± 59.0739 

0.1912 

± 

0.1196 

-0.7281 

± 

0.3089 

LINER 

KPG474B 

Sa 

-0.5031 ± 

0.0114 

-0.7489 

± 0.0666 

-0.6821 

± 

0.0237 

-1.6340 

± 

0.0783 

Star-forming 

KPG477B 

so 

0.2623 ± 

0.0419 

0.4125 

± 0.1388 

0.1872 

± 

0.0615 

-0.6152 

± 

0.1262 

LINER 

KPG480B 

SOa 

0.3424 ± 

0.0285 

0.9104 

± 0.1547 

0.0440 

± 

0.0531 

-0.4339 

± 

0.0653 

S-L 

KPG495B 

SBab 

-0.3551 ± 

0.0309 

-0.9646 

± 0.5063 

-0.5157 

± 

0.0663 

-1.3328 

± 

0.1772 

Star-forming 

KPG496A 

SO 

-0.1891 ± 

0.0222 

0.0000 

± 0.0976 

-0.4839 

± 

0.0572 

-1.4065 

± 

0.1872 

AGN 

KPG150A 

Sa 

0.3299 ± 

0.0499 

0.9581 

± 0.1379 

0.1766 

± 

0.0791 

-0.6516 

± 

0.1713 

LINER 

KPG286B 

Sa 

0.6966 ± 

0.2316 

0.0401 

± 0.0193 

-0.3559 

± 

0.0159 

-1.1296 

± 

0.0055 

AGN 

KPG355B 

Sa 

-0.1845 ± 

0.0111 

-0.1347 

± 0.0255 

0.0186 

± 

0.0130 

-0.6826 

± 

0.0209 

LINER 

KPG368B 

Sa 

-0.2844 ± 

0.0063 

0.3010 

± 0.0084 

-0.1928 

± 

0.0078 

-0.8456 

± 

0.0102 

LINER 
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Table A3 (cont’d) 


Object 

M.TT 

LOG([N ii]/Ha) 

L0G([0 iii]/H/3) 

LOG([S ii]/Ha) 

L0G([0 iJ/Ho) 

Type 

KPG378B 

SABb 

0.2798 ± 0.0172 

0.4255 ± 0.0470 

0.1171 ± 0.0268 

-0.5858 ± 0.0457 

LINER 

KPG388B 

Sab 

-0.2007 ± 0.0049 

0.0933 ± 0.0058 

-0.3396 ± 0.0065 

-0.9527 ± 0.0077 

AGN 

KPG398A 

Sab 

-0.4541 ± 0.0056 

0.9582 ± 0.0055 

-0.7017 ± 0.0102 

-0.9831 ± 0.0096 

Sy2 

Sb 








KPG022B 

Sbb 

-0.1212 

± 

0.0147 

-0.1473 

± 

0.0777 

-0.3904 

± 

0.0314 

-1.4088 

± 

0.1171 

AGN 

KPG049A 

Sb 

0.1339 

± 

0.0282 

0.4632 

± 

0.0831 

-0.1497 

± 

0.0587 

-0.8720 

± 

0.1155 

S-L 

KPG053B 

Sbb 

-0.1190 

± 

0.0520 

0.6112 

± 

0.1749 

-0.2358 

± 

0.1017 

-1.6885 

± 

0.9768 

Sy2 

KPG146A 

Sb 

-0.3627 

± 

0.0189 

-0.2041 

± 

0.0486 

-0.5772 

± 

0.0351 

-1.4183 

± 

0.0865 

AGN 

KPG150B 

Sb 

0.2416 

± 

0.0323 

0.2774 

± 

0.0938 

0.1807 

± 

0.0462 

-0.6013 

± 

0.0887 

LINER 

KPG159B 

Sb 

-0.3331 

± 

0.0310 

-0.1897 

± 

0.0773 

-0.3514 

± 

0.0512 

-1.4715 

± 

0.2742 

Star-forming 

KPG163A 

Sbc 

-0.4105 

± 

0.0292 

-0.6588 

± 

0.2047 

-0.5693 

± 

0.0666 

-1.4852 

± 

0.2231 

Star-forming 

KPG168B 

Sc 

-0.6883 

± 

0.0060 

-0.0187 

± 

0.0075 

-0.8003 

± 

0.0078 

-2.2243 

± 

0.0307 

Star-forming 

KPG171A 

Sbc 

-0.7311 

± 

0.0115 

0.2867 

± 

0.0141 

-0.5201 

± 

0.0135 

-1.4738 

± 

0.0332 

Star-forming 

KPG171B 

Sb 

-0.4419 

± 

0.0085 

-0.3946 

± 

0.0230 

-0.5073 

± 

0.0125 

-1.6458 

± 

0.0451 

Star-forming 

KPG174A 

Sbc 

-0.5573 

± 

0.0201 

-0.3020 

± 

0.0520 

-0.3529 

± 

0.0257 

-1.3068 

± 

0.0740 

Star-forming 

KPG178B 

Sb 

-0.7183 

± 

0.0142 

0.3040 

± 

0.0150 

-0.4359 

± 

0.0157 

-1.4182 

± 

0.0422 

Star-forming 

KPG179B 

Sb 

-0.0412 

± 

0.0464 

0.2803 

± 

0.0994 

0.0372 

± 

0.0623 

-0.8445 

± 

0.1574 

S-L 

KPG193B 

Sb 

-0.1522 

± 

0.0152 

0.0000 

± 

0.0936 

-0.3304 

± 

0.0288 

-1.3312 

± 

0.0911 

AGN 

KPG200B 

Sb 

-0.4491 

± 

0.0052 

-0.1530 

± 

0.0080 

-0.5813 

± 

0.0072 

-1.8146 

± 

0.0219 

Star-forming 

KPG205B 

Sb 

-0.3443 

± 

0.0296 

-0.4197 

± 

0.1369 

-0.5707 

± 

0.0555 

-1.5058 

± 

0.0627 

Star-forming 

KPG206A 

Sb 

-0.8756 

± 

0.0178 

0.2553 

± 

0.0124 

-0.4909 

± 

0.0151 

-1.4872 

± 

0.0417 

Star-forming 

KPG215B 

Sb 

-0.2622 

± 

0.0239 

0.0711 

± 

0.0420 

-0.5030 

± 

0.0453 

-1.4455 

± 

0.0635 

AGN 

KPG216B 

Sbc 

-0.6998 

± 

0.0110 

0.1614 

± 

0.0152 

-0.4748 

± 

0.0131 

-1.5286 

± 

0.0489 

Star-forming 

KPG219B 

Sb 

-0.3349 

± 

0.0352 

-0.6951 

± 

0.1467 

-0.5481 

± 

0.0619 

-1.6193 

± 

0.0652 

Star-forming 

KPG225A 

Sb 

-0.3561 

± 

0.0392 

-0.4868 

± 

0.0688 

-0.3852 

± 

0.0491 

-1.2769 

± 

0.0931 

Star-forming 

KPG225B 

Sb 

-0.2276 

± 

0.0130 

-0.3010 

± 

0.0614 

-0.4369 

± 

0.0258 

-1.2730 

± 

0.0656 

AGN 

KPG226B 

Sb 

0.2264 

± 

0.0506 

0.0969 

± 

0.0844 

0.2264 

± 

0.0690 

-0.5540 

± 

0.1575 

LINER 

KPG227B 

Sb 

-0.6104 

± 

0.0110 

-0.0578 

± 

0.0175 

-0.3952 

± 

0.0128 

-1.6618 

± 

0.0590 

Star-forming 

KPG240A 

Sbc 

0.2991 

± 

0.5267 

0.9284 

± 

0.1415 

-0.2885 

± 

0.0649 

-0.5655 

± 

0.1300 

Sy2 

KPG242A 

Sb 

-1.1193 

± 

0.1114 

0.4814 

± 

0.0118 

-0.6282 

± 

0.0363 

-1.5874 

± 

0.0727 

Star-forming 

KPG245B 

Sb 

0.1627 

± 

0.0400 

0.3357 

± 

0.1047 

0.0205 

± 

0.0660 

-1.0810 

± 

0.2713 

LINER 

KPG257A 

Sb 

-0.4876 

± 

0.0266 

-0.2314 

± 

0.0898 

-0.2550 

± 

0.0296 

-1.2567 

± 

0.1024 

Star-forming 

KPG261A 

Sb 

-0.3536 

± 

0.0225 

-0.4393 

± 

0.0897 

-0.4580 

± 

0.0416 

-1.2600 

± 

0.1160 

Star-forming 

KPG261B 

Sb 

-0.4749 

± 

0.0354 

-0.7247 

± 

0.1746 

-0.6270 

± 

0.0707 

-1.5737 

± 

0.1622 

Star-forming 

KPG266B 

Sb 

-0.5208 

± 

0.0195 

-0.2194 

± 

0.0601 

-0.3808 

± 

0.0269 

-1.5672 

± 

0.1464 

Star-forming 

KPG270B 

Sb 

0.2372 

± 

0.0993 

0.1943 

± 

0.1247 

0.2138 

± 

0.1373 

-0.4133 

± 

0.2153 

LINER 

KPG283B 

Sb 

-1.1220 

± 

0.0158 

0.5031 

± 

0.0121 

-0.6785 

± 

0.0139 

-1.7420 

± 

0.0507 

Star-forming 

KPG289A 

Sb 

-0.2022 

± 

0.0161 

-0.0746 

± 

0.0431 

-0.3911 

± 

0.0313 

-1.3118 

± 

0.0922 

AGN 

KPG291A 

Sbc 

-0.2478 

± 

0.0183 

-0.0911 

± 

0.0752 

-0.3840 

± 

0.0363 

-1.8866 

± 

0.4021 

AGN 

KPG293A 

Sb 

-0.3586 

± 

0.0095 

-0.3903 

± 

0.0327 

-0.4269 

± 

0.0153 

-1.5016 

± 

0.0569 

Star-forming 

KPG294A 

Sb 

-0.3972 

± 

0.0191 

-0.2596 

± 

0.0482 

-0.2512 

± 

0.0235 

-1.4523 

± 

0.1082 

Star-forming 

KPG296A 

SBb 

-0.0555 

± 

0.0299 

0.2300 

± 

0.0682 

-0.1711 

± 

0.0515 

-1.0046 

± 

0.1286 

LINER 

KPG298A 

Sbc 

-0.1960 

± 

0.0399 

-0.3293 

± 

0.1168 

-0.4070 

± 

0.0917 

-1.4421 

± 

0.3712 

AGN 

KPG298B 

Sbc 

0.1259 

± 

0.0537 

0.8943 

± 

0.4159 

0.0713 

± 

0.0834 

-0.9495 

± 

0.2633 

S-L 

KPG299A 

Sb 

0.3614 

± 

0.0275 

0.6642 

± 

0.0974 

0.3055 

± 

0.0377 

-0.5099 

± 

0.0716 

LINER 

KPG301A 

Sb 

-0.4259 

± 

0.0101 

-0.8002 

± 

0.0459 

-0.7081 

± 

0.0211 

-1.6543 

± 

0.0636 

Star-forming 

KPG306B 

Sb 

-0.2486 

± 

0.0073 

-0.8852 

± 

0.0379 

-0.6573 

± 

0.0147 

-2.0341 

± 

0.0968 

Star-forming 

KPG307A 

Sb 

-0.4932 

± 

0.0064 

-0.2756 

± 

0.0094 

-0.6434 

± 

0.0099 

-1.9298 

± 

0.0341 

Star-forming 

KPG313A 

Sbc 

-0.4405 

± 

0.0205 

-0.5497 

± 

0.0759 

-0.3869 

± 

0.0283 

-1.5895 

± 

0.1532 

Star-forming 

KPG313B 

Sb 

-0.0556 

± 

0.0158 

0.6717 

± 

0.0276 

-0.3918 

± 

0.0340 

-1.2583 

± 

0.0855 

Sy2 

KPG319A 

Sb 

-0.9226 

± 

0.0147 

0.5866 

± 

0.0120 

-0.6614 

± 

0.0167 

-1.6406 

± 

0.0467 

Star-forming 

KPG322B 

Sbc 

-0.2800 

± 

0.0038 

-0.6701 

± 

0.0083 

-0.6007 

± 

0.0056 

-1.8646 

± 

0.0157 

Star-forming 

KPG323A 

SBbc 

-0.5878 

± 

0.0179 

-0.2800 

± 

0.0410 

-0.3375 

± 

0.0221 

-1.4370 

± 

0.0741 

Star-forming 

KPG323B 

Sbc 

-0.4803 

± 

0.0239 

-0.2004 

± 

0.0598 

-0.3376 

± 

0.0336 

-1.2207 

± 

0.0834 

Star-forming 

KPG329B 

Sb 

-0.3388 

± 

0.0082 

-0.8493 

± 

0.0334 

-0.6378 

± 

0.0147 

-1.8235 

± 

0.1893 

Star-forming 

KPG337B 

Sb 

-1.0264 

± 

0.0152 

0.3467 

± 

0.0126 

-0.6109 

± 

0.0139 

-1.7134 

± 

0.0522 

Star-forming 

KPG347A 

Sbc 

-0.5044 

± 

0.0196 

-1.1862 

± 

0.3571 

-0.7406 

± 

0.0449 

-1.9546 

± 

0.2896 

Star-forming 

KPG347B 

Sbc 

-0.3895 

± 

0.0136 

-0.4110 

± 

0.0496 

-0.7557 

± 

0.0338 

-1.9613 

± 

0.1864 

Star-forming 
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Table A3 (cont’d) 


Object 

M.T.^ 

LOG([N ii]/Ha) 

L0G([0 iii]/H/3) 

LOG([S I 

I] /Ha) 

L0G([0 i]/Ha) 

Type 

KPG352A 

SBb 

0.0507 

± 

0.0545 

0.2041 

± 

0.1114 

-0.2545 

± 

0.1282 

-1.7096 

± 

1.3149 

S-L 

KPG360B 

Sb 

-0.2248 

± 

0.0376 

-0.3919 

± 

0.1875 

-0.3567 

± 

0.0812 

-1.1835 

± 

0.1990 

Star-forming 

KPG366B 

SBb 

0.3802 

± 

0.0669 

0.5819 

± 

0.1983 

0.2094 

± 

0.1066 

-0.4882 

± 

0.1790 

LINER 

KPG375A 

SBbc 

-0.2547 

± 

0.0074 

-0.4952 

± 

0.0257 

-0.6052 

± 

0.0140 

-1.8573 

± 

0.0695 

AGN 

KPG378A 

Sb 

0.0231 

± 

0.0197 

-0.0637 

± 

0.0670 

-0.1819 

± 

0.0375 

-1.2019 

± 

0.1338 

LINER 

KPG381B 

Sbc 

-0.2224 

± 

0.0122 

0.2234 

± 

0.0205 

-0.3702 

± 

0.0187 

-1.1871 

± 

0.0390 

Syl.8 

KPG382A 

Sbc 

-0.5246 

± 

0.0182 

-0.6493 

± 

0.0810 

-0.3999 

± 

0.0268 

-1.3977 

± 

0.0793 

Star-forming 

KPG395A 

Sbc 

-0.4479 

± 

0.0164 

-0.7495 

± 

0.1079 

-0.5490 

± 

0.0293 

-1.6905 

± 

0.1385 

Star-forming 

KPG400A 

Sb 

-0.1371 

± 

0.0348 

-0.0136 

± 

0.1297 

-0.5150 

± 

0.1049 

-1.1601 

± 

0.1908 

AGN 

KPG403B 

Sb 

-0.4262 

± 

0.0124 

-0.3931 

± 

0.0558 

-0.4494 

± 

0.0202 

-1.7366 

± 

0.1136 

Star-forming 

KPG404B 

Sb 

0.2027 

± 

0.0368 

0.3643 

± 

0.0746 

0.0242 

± 

0.0627 

-0.7755 

± 

0.1349 

LINER 

KPG405A 

Sb 

-0.5513 

± 

0.0106 

-0.2386 

± 

0.0225 

-0.4504 

± 

0.0138 

-1.6452 

± 

0.0503 

Star-forming 

KPG406A 

Sb 

-0.5073 

± 

0.0170 

-0.2486 

± 

0.0390 

-0.3416 

± 

0.0209 

-1.5003 

± 

0.0891 

Star-forming 

KPG413B 

Sbc 

-0.3930 

± 

0.0088 

-0.8571 

± 

0.0582 

-0.6651 

± 

0.0175 

-1.8924 

± 

0.0907 

Star-forming 

KPG426B 

Sb 

-0.3316 

± 

0.0105 

-0.6744 

± 

0.0464 

-0.5643 

± 

0.0196 

-1.7752 

± 

0.0979 

Star-forming 

KPG427B 

Sb 

-0.1189 

± 

0.0000 

-0.0786 

± 

0.0981 

-0.5960 

± 

0.1585 

-1.4024 

± 

0.0000 

AGN 

KPG428A 

SBb 

-0.7162 

± 

0.0286 

0.0823 

± 

0.0445 

-0.2671 

± 

0.0247 

-1.3747 

± 

0.0990 

Star-forming 

KPG430B 

Sbc 

-0.6538 

± 

0.0130 

0.1317 

± 

0.0136 

-0.4513 

± 

0.0150 

-1.4976 

± 

0.0461 

Star-forming 

KPG433A 

Sbc 

-0.3162 

± 

0.0105 

-0.4688 

± 

0.0581 

-0.4791 

± 

0.0196 

-1.5846 

± 

0.0807 

Star-forming 

KPG433B 

Sbc 

-0.4007 

± 

0.0088 

-0.4745 

± 

0.0271 

-0.6150 

± 

0.0158 

-1.7666 

± 

0.0749 

Star-forming 

KPG434A 

Sb 

-0.1953 

± 

0.0084 

-0.1419 

± 

0.0182 

-0.4085 

± 

0.0136 

-1.5190 

± 

0.0470 

AGN 

KPG440B 

Sbc 

-0.0786 

± 

0.0000 

0.5229 

± 

0.1657 

-0.4296 

± 

0.0888 

-1.3291 

± 

0.0000 

Sy2 

KPG444A 

Sbb 

-0.3297 

± 

0.0254 

-0.3689 

± 

0.1314 

-0.3151 

± 

0.0416 

-1.2612 

± 

0.1253 

Star-forming 

KPG453A 

Sb 

-0.5125 

± 

0.0154 

-0.9789 

± 

0.1342 

-0.6406 

± 

0.0303 

-2.6157 

± 

0.9549 

Star-forming 

KPG455B 

Sbb 

0.2561 

± 

0.0280 

0.6353 

± 

0.1704 

0.0502 

± 

0.0480 

-0.7091 

± 

0.0903 

LINER 

KPG458A 

Sbc 

-0.4771 

± 

0.0172 

-0.2489 

± 

0.0535 

-0.4462 

± 

0.0266 

-1.3659 

± 

0.0793 

Star-forming 

KPG472A 

Sbc 

-0.9767 

± 

0.0151 

0.4390 

± 

0.0128 

-0.5645 

± 

0.0143 

-1.5243 

± 

0.0373 

Star-forming 

KPG472B 

Sbc 

-0.4078 

± 

0.0055 

-0.5936 

± 

0.0120 

-0.6977 

± 

0.0081 

-2.1438 

± 

0.0372 

Star-forming 

KPG473A 

Sb 

0.1025 

± 

0.0128 

0.6555 

± 

0.0172 

-0.0690 

± 

0.0206 

-0.7704 

± 

0.0355 

S-L 

KPG474A 

Sb 

-0.5142 

± 

0.0170 

-0.6642 

± 

0.0698 

-0.7027 

± 

0.0356 

-1.9255 

± 

0.2235 

Star-forming 

KPG477A 

Sb 

0.4227 

± 

0.0844 

0.1440 

± 

0.1333 

0.2329 

± 

0.1339 

-0.3647 

± 

0.1966 

LINER 

KPG478A 

Sb 

-0.2775 

± 

0.0192 

-0.3219 

± 

0.1062 

-0.6253 

± 

0.0499 

-1.8999 

± 

0.3595 

AGN 

KPG495A 

Sb 

-0.0963 

± 

0.0343 

-0.1120 

± 

0.1161 

-0.2400 

± 

0.0655 

-1.1265 

± 

0.1882 

AGN 

KPG496B 

Sb 

-0.2829 

± 

0.0181 

-0.3802 

± 

0.0969 

-0.4329 

± 

0.0346 

-1.3222 

± 

0.0984 

AGN 

KPG518A 

Sb 

-0.8578 

± 

0.0156 

0.3108 

± 

0.0140 

-0.4839 

± 

0.0150 

-1.5081 

± 

0.0458 

Star-forming 

KPG557A 

Sba 

0.3193 

± 

0.1119 

0.1060 

± 

0.1160 

0.3521 

± 

0.1453 

-0.7773 

± 

0.4971 

LINER 

KPG557B 

Sb 

-0.1795 

± 

0.0276 

0.1283 

± 

0.0775 

-0.3771 

± 

0.0615 

-1.7788 

± 

0.5191 

AGN 

KPG597B 

Sc 

Sbc 

-0.3348 

± 

0.0244 

-0.3667 

± 

0.0791 

-0.5572 

± 

0.0538 

-1.6819 

± 

0.2660 

Star-forming 

KPG021B 

Sc 

-0.3770 

± 

0.0130 

-0.3828 

± 

0.0452 

-0.5009 

± 

0.0222 

-1.6011 

± 

0.0939 

Star-forming 

KPG052A 

Sc 

-0.4884 

± 

0.0152 

-0.8899 

± 

0.1115 

-0.6032 

± 

0.0291 

-1.6722 

± 

0.1132 

Star-forming 

KPG156A 

Sc 

-0.4170 

± 

0.0086 

-0.9228 

± 

0.0437 

-0.6787 

± 

0.0148 

-1.9553 

± 

0.0733 

Star-forming 

KPG156B 

Sbc 

-0.4136 

± 

0.0665 

-0.1190 

± 

0.0420 

-0.3272 

± 

0.0417 

-1.2446 

± 

0.0832 

Star-forming 

KPG159A 

Sc 

-0.6847 

± 

0.0131 

0.1349 

± 

0.0156 

-0.3835 

± 

0.0148 

-1.3963 

± 

0.0397 

Star-forming 

KPG168B 

Sc 

-0.6883 

± 

0.0060 

-0.0187 

± 

0.0075 

-0.8003 

± 

0.0078 

-2.2243 

± 

0.0307 

Star-forming 

KPG178A 

Sc 

-0.3970 

± 

0.0604 

-0.6943 

± 

0.2973 

-0.5252 

± 

0.1315 

-1.8832 

± 

0.5726 

Star-forming 

KPG220A 

Sc 

-0.4434 

± 

0.0470 

-0.3413 

± 

0.0383 

-0.7012 

± 

0.1023 

-1.8214 

± 

0.1622 

Star-forming 

KPG230A 

Sc 

-0.9396 

± 

0.0135 

0.3703 

± 

0.0124 

-0.6510 

± 

0.0145 

-1.7235 

± 

0.0484 

Star-forming 

KPG230B 

Sc 

-0.4175 

± 

0.0411 

-0.4150 

± 

0.0402 

-0.4549 

± 

0.0633 

-1.4852 

± 

0.0857 

Star-forming 

KPG236A 

Sc 

-1.1876 

± 

0.0107 

0.4876 

± 

0.0064 

-0.8385 

± 

0.0108 

-2.0797 

± 

0.0350 

Star-forming 

KPG241A 

Sc 

-0.4165 

± 

0.0726 

-1.4075 

± 

2.3641 

-0.4338 

± 

0.1264 

-1.3555 

± 

0.2458 

Star-forming 

KPG263A 

Sc 

-0.1856 

± 

0.0000 

-0.3118 

± 

0.1230 

-0.4967 

± 

0.0895 

-1.1815 

± 

0.0000 

AGN 

KPG272A 

Sc 

-0.5089 

± 

0.0189 

-0.2902 

± 

0.0607 

-0.4501 

± 

0.0256 

-1.6451 

± 

0.1368 

Star-forming 

KPG272B 

Sc 

-0.4911 

± 

0.0085 

-0.6236 

± 

0.0293 

-0.5440 

± 

0.0125 

-1.7161 

± 

0.0499 

Star-forming 

KPG280A 

Sc 

-0.2986 

± 

0.0158 

0.0736 

± 

0.0430 

-0.3369 

± 

0.0252 

-1.1528 

± 

0.0542 

AGN 

KPG292A 

Sc 

-0.3666 

± 

0.0051 

-0.4466 

± 

0.0170 

-0.5041 

± 

0.0076 

-1.6306 

± 

0.0226 

Star-forming 

KPG293B 

Sc 

-0.4792 

± 

0.0082 

-0.4215 

± 

0.0229 

-0.5214 

± 

0.0126 

-1.5532 

± 

0.0366 

Star-forming 

KPG309A 

Sc 

-0.9356 

± 

0.0372 

0.4175 

± 

0.0303 

-0.4406 

± 

0.0296 

-1.3956 

± 

0.0995 

Star-forming 
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Table A3 (cont’d) 


Object 

M.T.^ 

LOG([N ii]/Ha) 

L0G([0 iii]/H/3) 

LOG([S i: 

I] /Ha) 

L0G([0 i]/Ha) 

Type 

KPG311B 

Sc 

-1.1629 

± 

0.0067 

0.5032 ± 0.0056 

-0.9062 

± 

0.0075 

-2.0387 

± 

0.0170 

Star-forming 

KPG316A 

Sc 

-0.4852 

± 

0.0133 

-0.4773 ± 0.0349 

-0.4391 

± 

0.0179 

-1.4281 

± 

0.0662 

Star-forming 

KPG326B 

Sc 

-0.8369 

± 

0.0162 

0.2645 ± 0.0162 

-0.4116 

± 

0.0164 

-1.3800 

± 

0.0402 

Star-forming 

KPG332A 

Sc 

-0.4636 

± 

0.0049 

-0.7057 ± 0.0792 

-0.5754 

± 

0.0290 

-1.8044 

± 

0.1368 

Star-forming 

KPG340A 

Sc 

-0.1040 

± 

0.0138 

-0.2199 ± 0.0327 

-0.2439 

± 

0.0229 

-1.1756 

± 

0.0584 

AGN 

KPG352B 

Sc 

-0.5745 

± 

0.0087 

-0.2580 ± 0.0165 

-0.4783 

± 

0.0111 

-1.6564 

± 

0.0344 

Star-forming 

KPG354B 

Sc 

-1.0198 

± 

0.0111 

0.4307 ± 0.0095 

-0.6488 

± 

0.0111 

-1.6017 

± 

0.0251 

Star-forming 

KPG375B 

Sc 

-0.4157 

± 

0.0203 

-0.4856 ± 0.0949 

-0.6585 

± 

0.0467 

-1.6168 

± 

0.1686 

Star-forming 

KPG396A 

Sc 

-0.6008 

± 

0.0120 

-0.2880 ± 0.0282 

-0.4628 

± 

0.0151 

-1.6624 

± 

0.0616 

Star-forming 

KPG397A 

Sc 

-0.8750 

± 

0.0176 

0.3096 ± 0.0148 

-0.4922 

± 

0.0159 

-1.4277 

± 

0.0493 

Star-forming 

KPG409A 

Sc 

-0.1843 

± 

0.0350 

-0.1009 ± 0.1275 

-0.3476 

± 

0.0711 

-1.7309 

± 

0.6074 

AGN 

KPG410A 

Sc 

-0.2192 

± 

0.0430 

-0.8206 ± 0.7114 

-0.4261 

± 

0.1021 

-1.6475 

± 

0.6513 

AGN 

KPG415B 

Sc 

-0.6773 

± 

0.0144 

-0.0080 ± 0.0260 

-0.4111 

± 

0.0166 

-1.4555 

± 

0.0563 

Star-forming 

KPG423B 

Sc 

-0.3710 

± 

0.0097 

-0.4824 ± 0.0339 

-0.6073 

± 

0.0173 

-1.7118 

± 

0.0670 

Star-forming 

KPG424A 

Sc 

-0.3510 

± 

0.0058 

-0.9426 ± 0.0219 

-0.7013 

± 

0.0094 

-1.9789 

± 

0.0352 

Star-forming 

KPG440A 

Sc 

-0.4141 

± 

0.0307 

-0.3505 ± 0.1693 

-0.2034 

± 

0.0349 

-1.2652 

± 

0.1371 

Star-forming 

KPG444B 

Sc 

-0.4339 

± 

0.0117 

-0.4837 ± 0.0294 

-0.4150 

± 

0.0167 

-1.5429 

± 

0.0592 

Star-forming 

KPG461A 

Sc 

-0.9182 

± 

0.0144 

0.4357 ± 0.0122 

-0.5501 

± 

0.0147 

-1.5747 

± 

0.0404 

Star-forming 

KPG511A 

Sc 

-0.2486 

± 

0.0162 

-0.5187 ± 0.1321 

-0.3983 

± 

0.0318 

-1.8039 

± 

0.2530 

AGN 

KPG330B 

Sm 

SBc 

-0.8000 

± 

0.1290 

0.1277 ± 0.0126 

1.5051 ± 

0.1180 

0.3939 ± 

0.1383 

Star-forming 

KPG212A 

Sd 

-1.9482 

± 

0.0085 

0.8194 ± 0.0041 

-1.3579 

± 

0.0076 

-2.1572 

± 

0.0113 

Star-forming 

KPG217A 

Sd 

-1.2775 

± 

0.0541 

0.5761 ± 0.0167 

-0.7283 

± 

0.0422 

-1.7440 

± 

0.0463 

Star-forming 

KPG249B 

SBm 

-0.5904 

± 

0.0164 

0.2123 ± 0.0144 

-0.5536 

± 

0.0210 

-1.5194 

± 

0.0351 

Star-forming 

KPG288B 

SBm 

-0.3851 

± 

0.0048 

-0.0627 ± 0.0060 

-0.4600 

± 

0.0064 

-1.2651 

± 

0.0089 

AGN 

KPG294B 

SBm 

-1.2259 

± 

0.0155 

0.4646 ± 0.0088 

-0.6840 

± 

0.0126 

-1.7147 

± 

0.0333 

Star-forming 

KPG330A 

Sd 

-1.0493 

± 

0.0083 

0.3708 ± 0.0073 

-0.9699 

± 

0.0106 

-2.2974 

± 

0.0525 

Star-forming 

KPG344A 

Sd 

-1.0957 

± 

0.0093 

0.2902 ± 0.0080 

-0.9707 

± 

0.0112 

-2.4805 

± 

0.0869 

Star-forming 

KPG349A 

SBm 

-0.7375 

± 

0.0095 

0.1800 ± 0.0082 

-0.5429 

± 

0.0109 

-1.6739 

± 

0.0325 

Star-forming 

KPG406B 

Irr 

-0.8857 

± 

0.0257 

0.3590 ± 0.0253 

-0.4545 

± 

0.0224 

-1.3702 

± 

0.0635 

Star-forming 

KPG430A 

Irr 

-0.4817 

± 

0.0124 

-0.1523 ± 0.0265 

-0.4120 

± 

0.0159 

-1.5648 

± 

0.0612 

Star-forming 

KPG438B 

Sd 

-0.9974 

± 

0.0162 

0.4950 ± 0.0129 

-0.6597 

± 

0.0161 

-1.6763 

± 

0.0507 

Star-forming 

KPG511B 

Sd 

-0.5686 

± 

0.0141 

-0.1076 ± 0.0275 

-0.3915 

± 

0.0182 

-1.3732 

± 

0.0548 

Star-forming 


^M.T.- Morphological Type. 

'AGN classification denotes those galaxies that are AGN according to the [N II] diagrams but not to the [S II] and/or [O I]. 
^L-S classification means that galaxies fall in the separation line for Seyfert and LINER, according to [S II] and [O I] diagrams. 
*Type with weak broad component in permitted lines. Seyfert quiantitative classification according to 41^93) • 
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